
IN THE MATTER OF THE APPLICATION OF
HASSAYAMPA UTILITY COMPANY, INC.,
AN ARIZONA CORPORATION, FOR AN
EXTENSION OF ITS EXISTING CERTIFICATE
OF CONVENIENCE AND NECESSITY.
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7 Docket No. W-02450A-06-0626
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IN THE MATTER OF THE APPLICATION OF
WATER UTILITY OF GREATER TONOPAH,
INC., AN ARIZONA CORPORATION, FOR AN
EXTENSION OF ITS EXISTING CERTIFICATE
OF CONVENIENCE AND NECESSITY.

9

10 Docket No. SW-20422A006-0566

11 Notice of Filing (Compliance)
(ATC for Campus No. 1 WRF)

12

13

14

15

16

Hassayampa Utility Company, Inc. ("HUC") respectfully tiles the Interim Approval To

Construct ("ATC") for HUC's Campus No. 1 Water Reclamation Facility, as required under

Decision No, 70357 (May 16, 2008).

17 I. Compliance Summarv.

18

19

20

Decision No. 70357 granted HUC an extension to its Certificate of Convenience and

Necessity ("CC&N") to provide wastewater service in western Maricopa County. HUC is a

subsidiary of Global Water Resources, LLC. The water CC&N for the Hassayampa Ranch

subdivision is held by Water Utility of Greater Tonopah, Inc. ("WUGT"), which is also a

subsidiary of Global Water Resources, LLC. HUC and WUGT will together provide integrated

water, wastewater and recycled water services to the Hassayampa Ranch subdivision

Arizona Corporation Commission
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Item Due Date Status

ATC for Campus No. 1 WRF July 31, 2008 Interim ATC for treatment plant
approved July 30, 2008

Arizona Pollution Discharge
Elimination System ("AZPDES")
permit

April 30, 2009 Approved AZPDES filed July 18,
2008

Aquifer Protection Permit April 30, 2009 APP application pending; ADEQ
found APP application
administratively sufficient on June
4, 2008

Y*

*

1 HUC has a number of compliance deadlines as established in Decision No. 70357 :

2

3

4

5

6

7

8

9

10

11
G-4

HUC spent significant funds as part of its efforts to comply with Decision No. 70357:
12

N-8
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13
Compliance Activity Amount spent (as of July 2008)

14
$310,170

3 E3°  m8§°
: 4 8 4 3

883388

L58

15

Permitting
APP
AZPDES
Special Use Permit

•

•

•v̀2
<»:
Lil
oo
9' 16 $359,797

17

Campus No. 1 ATC
Plant Design
Respond to MCESD

•

•

18 Section 208 approval $325,086

19 Total $995,053

20

21

22

23

HUC's investment in money and resources in this CC&N area demonstrates that HUC is

committed to this service area, despite the current development slump. HUC has definitely not

"sat on its hands" and done nothing. Instead, HUC has devoted substantial resources towards

complying with Decision No. 70357.

24

25

26

27
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Action or Document Date Attached as
Exhibit No.

ATC Application June 2, 2008 1

Engineering Plans Sealed, June 2, 2008 2

Design Report June 2, 2008 3

MCESD Review Comments June 30, 2008 4

Response to MCESD Comments July 7, 2008 5

Revised Engineering Plans July 7, 2008 6

Revised Design Report July 7, 2008 7

MCESD Second Review Comments July 17, 2008 8

Response to MCESD Second Review Comments July 22, 2008 9

Minutes of meeting between MCESD and HUC July 23, 2008 10

Second Revised Design Report July 28, 2008 11

Interim ATC July 30, 2008 12

1*

1

2

11. Overview of ATC for the Phase I treatment plant ATC.

3

4

HUC has diligently pursued the ATC for its Campus No. l Water Recycling Facility

("WARF")(which is its Phase I facility),1 as shown by the timeline below:

5

6

7
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17

18

19

20

21

22

HUC and its engineering consultants met with MCESD on July 23, 2008 to further discuss

the ATC application. HUC intends to use a "design/build" process for this plant. The

design/build process has over the past several years become widely accepted as an alternative

delivery method. Under a design/build process, the same contractor completes the final portion of

the design (possibly working with a sub-contractor) and builds the plant. A design/build process is

typically more efficient, because the design is closely integrated with the building process. HUC's

23

24

25

26

27

1 Decision No. 68922 (August 29, 2006) also requires HUC to obtain an ATC for Campus No.
by July 31, 2008. HUC is making a parallel filing in that docket, Docket No. SW-20422A-05-
0659.

1

3



1

2

3

affiliate, Global Water -. Palo Verde Utilities Company, used a design-build process for its Water

Recycling Facility in Penal County. Palo Verde was able to obtain an ATC from ADEQ for that

facility by submitting plans similar to the plans submitted here.

However, in Maricopa County, for design/build projects MCESD issues an Interim ATC,

as MCESD requires additional reviews throughout the design build process, each review receiving

an Interim ATC. As shown on the attachments, the Interim ATC allows for construction to begin

immediately. Interim ATC is simply an ATC subj et to certain conditions that requires additional

reviews by MCESD during the design build process, issued by MCESD under Chapters II and V of

the Maricopa County Health Code (which governs ATCs), and therefore satisfies the ATC in

Decision No. 70357.
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94 4*RESPECTFULLY SUBMITTED this day of July 2008.
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Michael . attend
Timothy J. Sato
One Arizona Center
400 East Van Buren Street, Suite 800
Phoenix, Arizona 85004

64

22

23

24
Original + 15 copies of thigtigregoing
Notice was filed this day of July 2008, with:

25

26

27

Docket Control
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 85007
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Copies of Yhe foregoing were hand~de1ivered/mailed
this day of July 2008, to

3

4

5

Lyn A. Farmer, Esq
Chief Administrative Law Judge
Hearing Division
Arizona Corporation Commission
1200 West Washington
Phoenix. Arizona 85007

6

7

8

Ernest Johnson, Esq
Director. Utilities Division
Arizona Corporation Commission
1200 West Washington
Phoenix. Arizona 85007

9

10

11

Janice Allard Esq
Chief Counsel, Legal Division
Arizona Corporation Commission
1200 West Washington
Phoenix. Arizona 85007

12 Mr. Brian Bozzo
Compliance Manager, Utilities Division
Arizona Corporation Commission
1200 West Washington
Phoenix. AZ 85007
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Enw'ronrnerxtal Services Department
1001 N. Central Avenue. Suite 150
Phoenix AZ 85004

Water and Waste Management Division
Water and Wastewater Treatment Program

(602)506.6666
FAX (602)506_6925

APPLICATION FOR APPROVAL TO CONSTRUCT
WATER ANDIOR WASTEWATER TREATMENT/REUSE FACILITIES

1. PROJ ECT INFORMATION: [1 Standard review Expedited review E] Phased review U Time extension (approval renewal)

p1-08&¢t Name: Hassayampa Ranch Water Recycling Factory (HR WRF)

Project Description: Construction of a new 0.5 MGD WRF that will be designed, constructed and operated so as to

ensure the Greatest decree of discharcze reduction achievable. The facility will emolov advanced wastewater

treatment technoioqv that includes nitrification and d e nitrification to Droduce Class A+ reclaimed water that can be

irectlv reused, recharged or discharged. The treatment processes induce screenings/qrit removal, SBRs. sand

filtration, UV disinfection, aerobic diqesfion, and biosolids dewatering

IE

Project Components: (check the applicable components)

Treatment Facility/Plant El PRV Station

E] Well El Pipeline

D Storage Tank/Reservoir E] Disinfection System

El Pump Station I] Odor Control/Facility System

C] Recharge/Recovery Facility
U Reuse Irrigation System
[I Reuse knpoundment/Lake
lj Disposal System/Wakand

[I Point-of-Use System
ET Other
EL Other

L] POTW Pretreatment Permit
Other: Special Use PermitFT

Required Permits. (check each category where a new or modified permit is required)

ADEQ AZPDES Permit ADWR U/G Storage Facility Permit
ADEQ Aquifer Protection Permit ADWR Water Storage Permit
ADEQ Reclaimed Water Permit ADWR Recovery Weil Permit E] Other

2. SYSTEM  INFORM ATION

System Type: U Water [3 Wastewater EI Reclaimed Water

Sys tem Name: Hassavampa Ranch WRF (aka HUC Campus 1 WRF)
System Name (Type or Print)

System ID Number

Owner's Name: Hassayampa Utility Company, l n c
Owner's Name (Type or Print)

ID (Type or Print)

Contact Person: Jason Betake, P.E
ContactPerson (Typeor Print)

3. SITE INFORMATION

Location: Buckeve
Nearest City or Town (Type or Print)

Phys ical Address: East of the NEC of Indian School Road and 339th Avenue
Address. city, State, and ZIP Code (Type or Print)

Township IN Range: 5W Section 22

4. DOCUMENTS SUBMITTED WITH THIS APPLICATION:

EC] Engineering Design Report

181 Design Drawings

[1 Technical Specifications

[I Engineering Calculations

lj Manufacturer's Documentation

I] Master PIanfStudylReport

E] Plot Testing Plan/Study/Report

U Water Quality Analysis Report

U Operational Log/Report

Cl MAG 208 CemlficaLion Report

(Check where applicable)

C] Copies of Permits/Certificates
El Recorded Legal Easements/Documents
lj Signed Service or Extension Agreements
I] Sewer Capacity Letter
EL Oihen

Form: ATC Application 2006-R01

FT

FT

i s

FF

FE

FS

1 8

Page 1 of 2 Do Not Alter Form



Date Submitted: Project No.: Amount Paid:
Review Requested:

Standard Phased

Expedited RenewalSite Location Code: Reviewer: Fee Codes:

Environmental Serv ices Department
1001 N. Central Avenue. Suite 150
P h o e n i x  A Z  8 5 0 0 4

Water and Waste Management Division
Water and Wastewater Twahnent Program

(602)506-6666
FAX (602) 506-6925

APPLICATION FOR APPROVAL TO CONSTRUCT
WATER ANDIOR WASTEWATER TREATMENT/REUSE FACILITIES

5 . E NG I NE E R O F  P RO J E CT

C o n t a c t  P e r s o n : Br ian  M c Br i de ,  P . E
ContactPerson (Type orPrint)

T e l e p h o n e :  4 8 0 - 7 5 9 - 9 6 0 8
Telephone (Type or Print)

Firm Name' McBride Engineering Solut ions
Hrm Name (Type Ar Print)

Mailing Address : 6100 w. Gila Springs Blvd. Chandler, AZ 85226
Address, City, State, and ZIP Code (Type or Print)

Fax' 480-706-1106
Fax (Type or Print)

E M a i l : bmcbride@mcbcideengjneerinl
E-mai (Type or print)

6 . O W N E R  O F  P R O J E C T

C o n t a c t  P e r s o n :  J a s o n  B e t h k e , P . E
Contact Person (Type orPrint)

T e l e p h o n e :  6 2 3 - 5 8 0 - 9 6 0 0
Telephone (Type or Print)

O w n e r ' s  N a m e :  H a s s a y a m p a  U t i l i t y  C o m p a n y ,  I n c
Owne1"s Name (Type or Print)

M a i l i n g  A d d r e s s : 21410  N .  19 t h  Av e . ,  Su i t e  201 ,  Phoen i x ,  AZ  85027
Address, City, State, and ZIP Code (Type or Print)

F a x :  6 2 3 - 5 8 0 - 9 6 5 9
Fax (Type or Print)

E-Mail: }ason.bethke@gwresources.com
E-mail (Type or Print)

7. P E R S O N  A U T H O R I Z I N G  P R O J E C T

N a m e :  J a s o n  B e t a k e ,  P . E
Name (Type o tint)

Job True/Afmiauon: Director cl Engineering
Job TltldAlliRation (Type or Print)

S i g n a t u r e
Signature Date ye or Print)

8 . C O N S T R U C T I O N  A G R E E M E N T

T h e  u n d e r s i g n e d h e r e b y  a g r e e s t o  c o n s t r u c t  t h e  w a t e r ,  w a s t e w a t e r  a n d / o r  r e c l a i m e d w a t e r  f a c i l i t i e s  a c c o r d i n g
t o  t h e  a p p r o v e d p l a n  d o c u m e n t s

Job  T i t l e /A f f i l i at ion
Name (Type or Print) Job Title/Affiiiaiion (Type or print)

S i g n a t u r e
Signature

Est .  C o n st r u ct i o n  Star t  D ate

Date (Type or Print)

E s t .  C o n s t r u c t i o n  C o m p l e t i o n  D a t e
Date (Type or Print) Date (Type or Print)

F o r  i n t e r n a l  U s e

Form: ATC Application 2006-R0 l Page 2 off at  A l ter  Form
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1.0 INTRODUCTION

The Hassayampa Utility Company, Inc. (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339'" Avenue in Maricopa County. The facility will be in

the southeaster quarter of Section 22, Township 2 North and Range 5 West of the Gila and Salt River Base and

Meridian. The Hassayampa Ranch service area includes approximately 2,050 acres of land, predominantly north

of Indian School Road and East of 343"' Avenue.

The HUC HR WRF is planned to be constructed in three phases beginning with 0.5 million gallons per day

(MGD), expanding to 1 MGD in Phase II and 3 MGD in Phase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time.

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facility will employ advanced wastewater treatment technology that includes

nitritrcation and denitrilication to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity.

The recommended wastewater treatment processes to be employed at the HUC HR WRF will include the

following:

Influent Pump Station

Primary Treatment

' Screenings/Grit Removal Equipment

' Screenings/Grit Removal Bypass Grinder

Secondary Treatment

" Sequencing Batch Reactors

l Post-Equalization

Tertiary Treatment

' Sand Filtration

' UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility

U:WI~Pmjex:ts\080l-GWR-Hassayampa WRF\7.0 Reports & Tech Memos\'I.l Design Repcns\HR Design Radon v--0.dncx Page 1-1



Phase
Total Estimated

Population

Treatment

Capacity

(M GD)

I 2009 1,425 3,560 0.5

I I 2012 3,500 8,750 1.0

III 2017 10,960 27,400 3.0
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2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent flow to be

treated and the standards that the reclaimed water must meet. These factors determined the type, sizing, and

characteristics of the unit process required for the facility, The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRF include influent wastewater quantity and quality, required treated water

quality, and biosolids quality

2.1 Influent Characteristics

The characteristics of the influent wastewater include average flow quantity, flow peaking factors and flow

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona

empirical data, and MES experience

2.1.1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god

per Maricopa County recommendation, as presented in Table 2-1 below

Table 2- 1 Wastewater Phasing Schedule

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility

2.1.2 Flow Peaking Factors

The HUC HR WRF is designed with the following peaking factors listed in Table 2-2

U:\0l-PIojects\0801-GWR-HassayampaWRF\7.0 Reports & Tech Mcmns\7.lDesignReports\HR DesignReport v2-0.docx Page 2- 1



Phase
Peak Hour

Factor

Max Day

Factor

Treatment

Capacity

(MGD)

I 0.5 3,0 2.0

II 1.0 2.5 2.0

III 3.0 2.0 2.0

Contaminant Unit

Typical Concentrations H U C

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

}30I)5 mg/L 110 220 400 300

TSS H18/L 100 220 350 300

GLOBAL WATER
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Table 2-2 Design Peaking Factors

The peak hour factor will be used in the sizing of preliminary treatment equipment and sequencing batch reactor

equipment and basins. The max day factor will be used in the sizing of all equipment downstream of the post-

equalization tank, including the filters and the ultraviolet disinfection.

2.1.3 Influent Wastewater Quality

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-2. These

parameters are significantly higher than the typical values that have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus l WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus 1 WRF (300 mg/l), Cottonwood WWTP (363 mg/l), Anthem WWTP (300 mg/1), and Verrado WRF (280

mg/l). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona. It is also recommended that once the first

phase of the facility is operating the historical wastewater strengths should be tested and analyzed prior to the

design of the Phase 2 expansion to verify the wastewater strength assumptions. A summary of the wastewater

strengths and assumptions for this design are presented in Table 2-3.

Table 2-3 Influent Wastewater Concentrations

U:\0\-Fmjects\080l-GWR-Hassayampa WRf~\7.0 Reports & Tech Mcmas\'l.l Design Repo\\s\l{R Design Report v2-0.docx Page 2-2



Total Nitrogen mg/L 20 40 85 45

pH 6 7.5 9 6.5 - 9.0
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2.1.4

The HUC HR WRF is not expected to receive flows that contain industrial, hazardous or mining wastewater,

pesticides, PCBs, or radionuclides. The service area will include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The penni review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge.

Industrial Wastewater

2.2

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (R18-l l-303(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria.

Treated Water Quality Criteria

U:\0I~PI~ojccts\080l-GWR»Hassayampa WR}\7.0 Reports & Tech Memos\7.I Design Repons\HR Design Report v2-0.docx Page 2-3



Water Quality Parameter
Influent

Concentration

Title 18

Requirements

Class A+

Design

Criteria

BOD5 (mg/L) 300 NA <10

TSS (mg/L) 300 NA <10

Total Nitrogen (mg/Ll 45 <10 < 8

pH NA 6.5 -9.0 6.5 -9.0

Fecal Coliform (#/100mL) NA None Detected None Detected

Single Sample Maximum Fecal

Coliform (#/l0OmL)
NA 23 <20

24-Hour Average Turbidity

(NTU)1
NA < 2 < 2

Maximum Turbidity (nTU>1 NA 5 < 5

GLOBAL WATER
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Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

Chemical addition facilities will be available to provide coagulant addition if the24-hour turbidity criteria are not met

U:\0l»PmjecL§\0801-GWR~Hassayampa WRH10 Reports & Tech Memos\7.l Design Rcpons\HR Design Report 0~0.docx Page 2-4
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2.3

The HUC HR WRF will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

liquid as defined by Method 9095 - Paint Filter Liquids Test. The test is described in Test Methods for

Evaluating Solid Wastes, Physical/ Chemical Methods (EPA Pubiication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately 17-20 percent with no free water. For

land application, the sludge must meet the "Class B" requirements, as described below

Biosol ids

The U.S. EPA 40 CFR 503 regulations, specifically 503.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely to pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per gram

dry weight of total solids, or that the facility produces the biosolids through one of the following processes

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA defined)

The HUC HR WRF will be designed with a full-capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids

U:\0l-Projecls\080l-GWR~Hassayampa WRF\7.0 Reports 8: Tech Memos\7.l Design Reports\HR Design Rqaon v2-0.docx Page 2-5
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3.0 TREATMENT PROCESS DESCRIPTION

The Hassayampa Utility Company Hassayampa Ranch Water Recycling Factory (HUC HR WRF) will be

constnxcted to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to l mud in Phase II and then to 3 mud in Phase III. The

3-mgd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester

tertiary filtration, UV disinfection, and mechanical solids dewatering

Wastewater How will be received at the influent lift station located on the treatment plant site. The influent lift

station is part of the collection system and is therefore not a part of this design. A General Permit Type 4.01 will

be obtained for this lift station and it will be fully enclosed and odor controlled

Flow will be pumped from the Influent Lift Station to the Headwords where it will be passed through a screening

and grit removal combination unit. The unit will use a perforated screen to remove trash and rags followed by a

grit chamber, where the grit will be allowed to settle and then removed. Flow from the combination unit into the

SBRs will be controlled using motor-operated inlet valves. The treatment plant will have alarms that will be

connected to an automatic dialer system for failure protection. The standby generator will be sized to run the

critical wastewater treatment plant units and the pump stations in the event of a power failure

The wastewater treatment plant will be designed to meet a recycled water requirement of l() mg/L for BODY and

TSS and < 8 mg/L for total nitrogen. The total detention time in the SBRs for treatment will be approximately 19

hours at average design flow utilizing one basin. A total retention time of over 37 hours will be available if both

basins are utilized. All tanks will be constructed with reinforced concrete and leak tested prior to being placed

into operation. D nitrification will take place under mixed anoxic conditions in the reactor after nitrification is

accomplished under aerobic conditions. Anoxic conditions will be created by operating mixers without aeration

Settling will occur in the reactor prior to effluent being decanted into a postequalization basin. Sludge will be

wasted to an aerobic digester for further treatment

Each SBR will operate 4 alternating and overlapping cycles per day (6.0 hours per cycle) followed by decanting

and sludge draw

Anoxic Fill

Aerated Fill

Denitrification

React

Settle

Decant

Sludge Draw

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Intiuent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 - 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settie, Decant and Sludge Draw Times
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The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design flow for Phase I. Jet-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using D.O. sensors which will

control the operation of the blowers.

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the postequalization basin. The maximum water depth in the post-equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from the SBRs and create more

uniform loading to the filters and the UV system.

Following secondary treatment, the secondary effluent will be pumped from the post-equalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The filters will include automatic backwash cycling with a total

backwash volume equal to approximately 0.75% of the daily filtered flow rate.

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisulfate will be available for dechlorination

prior to recharge or surface water discharge.

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit.

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge will be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application.
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water -- Hassayampa Utility Company, the
wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase II and

Phase III are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore not a part of this design. A General Permit Type 4.01

will be obtained for this lift station

4.2 Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the flow in a screening zone. The screened, degritted liquid will flow over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled

The preliminary treatment for Phase I will have the following components

Influent Combination Unit for Screenings and Grit Removal

Bypass Grinder Unit

Disposal Container



Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (min) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers 1

Estimated Screening Volume
CF/day)

6
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4.2.1 Screenings/Grit Removal Equipment

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and II. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase

Screenings will be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container. Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the influent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4- l

Table 4- 1 Preliminary Treatment System Parameters

4.2.2 Screenings/Grit Removal Bypass Grinder

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition

4.3 Secondary Treatm ent

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin

Two cast-in-place SBR structures and one post-equalization basin are planned for the fist phase of this facility

The secondary treatment process will be split into two parallel trains of equal capacity to allow one basin to be

removed from service for maintenance, as needed. The bioreactors will be covered and odor controlled
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4.3.1

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield. The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food.

Sequencing Batch Reactors

The second phase, Aerated Fill, will be initiated once approximately 75% of the fill period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

d nitrification will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by-

product from the nitrate conversion.

The third phase, Denitritication, allows for additional d nitrification time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive d nitrification.

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin, Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved, mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

"famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly.

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions, no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the postequalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged.

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table

4-2.



Parameter Value (Phase I)

Reactor and Process Char.
Design MLSS (mg/L) 3,000

Hydr. Retention Time (days) 1.58

Aerobic Sludge Age (days) 8.5

System SRT (days) 17,0

Biosolids Yield Factor (per d) 0 .54gvss/gBoD

Oxic F:M (gooD/gMLss/d) 0.25

Syst. F:M (goD/gMLss/d) 0.13

Process Parameters
Avg. COD removed (lb/d) 2,189

Max. COD removed (lb/d) 3,440

Min. SRT - peak load (days) 7.3

Avg, biosolids yield (lb/d) 547

Avg. net sludge yield (lb/d) 1,039 (COD)

Max. sludge yield (lb/d) 1,352 (COD)
Req. aerobic mass (lb MLSS) 9,853

.1R . aerobic volume (MG) 0.39

Aerated portion of cycle (%) 50.0

Req. total SBR volume (MG) 0.79

SBR Basin Design
#ofbasins 2

Length (ft) 65

Width (ft) 45

TWL @ avg. flow (ft) 18.0

Total SBR volume (MG) 0.79

Total SBR retention time (hr) 37.8

Standard 02 Req. (lbO2/d) 3,285

Process Design
No. batches/day/SBR 4.0

Max. Fill Time (hr) 3.0
Complete Cycle Time (hr) 6.0
Design Air Flow (SCFM) 579

Total Number of Blowers 2 (incl. spare)

Air Flow per blower (SCFM) 579

Total Number of Pumps 2

Total Pump Head (ft) 21

Flow per Pump (rpm) 2,746

R aired Jet Head (ft) 17

Total Pump BHp/basin 19.2
Volume per Decant (gal) 62,500
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Table 4-2 Bioreactor Design Parameters



Parameter Design Values

Length (ft) 65

Width <f0 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

'».Pump Capacity, each ( m) 695
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4.3.2 Post-Equalization

A post-equalization basin will be constructed as part of this design. The basin will reduce flow variations to the

downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Postequalization will also ensure that there are not large variations

in flow for the metering pumps and chlorine anadyzersThe equalization process for Phase 1 is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin wil l have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the corner of the basin

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the filters. The pumps will be added during the first phase and will serve as duty and

redundant units. Phase l Equalization Basin design parameters are summarized in Table 4-3

Table 4-3 Post-Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection.

Conventional tertiary fi l ters, automatic backwash fi l ters, generally include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing.

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by de-

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs.

4.4.1 Sand Filtration

The secondary effluent will be pumped from the post-equalization basin to the inlet channel of the pulsed-bed

tertiary filters. A chemical injection point will be provided prior to the flow entering the filters to allow for

coagulant addition to aid the filter process. The flow will enter the filter cells through proportioning weirs and

cascade into the influent distribution trough and onto the filter cell sand through v-notch weirs. The flow will

then be distributed evenly across the sand through the use of splash plates. As the flow reaches the surface of the

filter media, the larger particles within the secondary effluent will be retained on the media surface. The finer

particles enter the spaces between the sand and grains, or the interstices, and will be trapped. Over time, large

particles will cover the filter media surface, thereby increasing the headless and causing the water level to rise

over the media surface.

A diffuser will be part of the pulsed-bed filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle. This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface.

An additional backwash cycle will be used for more thorough media regeneration. Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each tilter cell. The unfiltered water is then piped from the backwash troughs to the mudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed,



Parameter Design Values

Type Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

IFilter Cell Len h (ft) 16

Filter Cell Width (ft) 4.5

Filter Area per Cell (sf) 72

Total Filter Area (sf) 216

Average Filtration Rate (rpm/st`) 3.2

Firm Filtration Rate (rpm/sf) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) 1.5

Coagulant Addition Yes, prior to inlet channel
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the regular fi l tration cycle wil l be resumed. Because the fi l ters wil l  be located downstream of the post-

equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak-

hour How.

Table 44 summarizes the design values for the tertiary filtration system.

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2 UV Disinfection System

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank will include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a max-day peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are summarized in Table 4-5 .



Parameter Value (Phase I)

Influent Fecal Coliform (cful100 mL) 100

Influent Turbidity (NTU) <2

Effluent Fecal Coliform (cfu/100 mL) Non-Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity (UV Transmittance %) 70
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Table 4-5 UV Disinfection System Design Parameters

4 . 5 Aerobic Digestion

Aerobic Digestion will be provided to stabilize the waste activated solids (WAS). Bulletin No. ll recommends a

retention time of 16 to 18 days for stabilization and for purposes of this evaluation, a conservative estimate of 24

days retention of the Average Daily Maximum Month (ADMM) flow of solids production has been applied. The

aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested sludge

pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6.



Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300

No. of Digesters 1

Total Digester Volume (MG) 0.17

Percent VSS 75%

Standard Oxygen Required (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1
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Table 4-6 Aerobic Digester Design Parameters

4.6 Biosolids Dewatering

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal

The solids dewatering design parameters are presented in Table 4-7



Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

|Feed Rate ( m) 60

Sludge Feed Pump Type \-Pro essie Cavi ty

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)
D1 ester Sludge Production (lb/d) 873

' »-Digester Sludge Production( d) 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5
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Table 4-7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non-potable water (NPW) system via a

hydropneumatic tank and the off-site reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below~grade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement

The design parameters for the Teltiary Pump Station are presented in Table 4~8



Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

I |-Pump Capacity, each ( m) 500

PumpCapacity, firm (rpm) 1,000

Pump Capacity, firm (mud) 1.4

Chamber Surface Area, each (ft x ft) 13 x9

Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000

Parameter Design Values

Number of Pumps (total) 2

Pump Type Submersible

1 |.Pump Capacity, each( m) 100

Pump Capacity,Hrm (rpm) 100

Chamber Surface Area, (82) 28

Wetwell Depth (ft) 11

Wetwell Volume (gal) 2300

GLOBAL WATERREUAULE . RENEWABLE n£usAaL£

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report

Table 4-8 Tertiary Pump Station Design Parameters

4.8 Drain Manhole Pump Station

A drain manhole pump station will be utilized at the HUC HR WRF to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste flows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9

Table 4-9 Drain Manhole Pump Station Design Parameters

4.9 O d o r  C o n t r o l

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage 1, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaoH) to remove 70-80% of the hydrogen sulfide (H28). The air will



Parameter Value (Phase 1)

Air Flow Rate (com) 13,800

Average Inlet H28 Concentration (ppm) 10

Peak Inlet H2S Concentration (ppm) 20

MinimumHzS Removal 99% or 0.5 ppm, whichever is greater

Treatment Process Unit Odor Control Enclosure Type

Headwords Wet Scrubber CMU Building

a Tmmmmn-SBRBwMsSecond Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertiary Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

I uipmentSolids Handling Wet Scrubber CMU Building
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then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(NaOC1) and removes the remaining H2S.

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control.

Table 4-10 Wet Scrubber System Design Parameters

Table 4-11 Odor Control Summary

4.10 Standby Chemical Addition Facility

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU.

4.11 Standby Power

This facility will utilize a load-shedding plan which will allow essential process equipment to operate using an

800-kW stand-by generator for the 0.5 mud flow.
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Drawings

11. A hydraulic profile and overall process schematic is needed.

12. C1:

Identify the 10t%year flood-plain of the Hassayampa River if it extends to the site.

Show the property line and the renuired8850-ft setback.

snow fife uarsas th'af~:-ire réSéiVéfiffor thé'wRF When it is expanded 'to as ultimate. Capacity of 10
MGD*

d. Theraapgeans t0.138 lit1!e.provi$iQn for Yehide parking.

13. GO: It appears thafa§8ignifin:errit amount of stoml watereoulii flow dawn the ramp lo trio .solids ha nilllng

b.

What is Me capably of. title Fly gt sxv- pump In relater\ to the maatimumzslorrn -water.flew?

ls thare arsylihihg" In the solids handling area that wild be damaged by (Eng. eqgiprnanf;
chentilcalsi?

Sections & 2162* 2/G2 shows a major retaining wall, but ZIC1 appears to show numerous
contour line bellnveen the paving and the wall. Check.

14. CO: whatis the offsite source or destination of the 8" pl, 6"PE. and 6" PW that enter/leave the site?

15. SO, Electrical Room/Operations Building Plan at El. 1102.001
schedule, and finish schedule?

Where is the door schedule, window

16. SO, Solids Handling Plan at EL 1097..00, 108600: Does the required live lead of 150 psi oN the Solids
Handling slab at El..  1097.00 consider the weight of the centri fuge and the Vibration that i t  wi l l
experience? Have structural calculations been performed?

17_ SQ.: Grating is shown over the uv channel in Section 1.
locations; Génfirm.

MCESD typically finds a solid cover is such

18. MY: AN Qvef=a\! mgchgnipal layout drawing shqwirpg the lézp of the Main Process Structure lsimilar ii;
s¢<»p4§<=a!H 944 nsédad to. shewi
a. xhe.Ia¢atian¥raute dffillsurface.pipelines and equipment.

b. the locaiien 0i?81l hatches. vQms,.\ouvets.

t 9.. M75

a.

b.

Iwpeeers than there ale the 59989416 112-lqn dares in .ire IMQMWHQ. Algae neipjgr of which
are aljiave the Qénttifuge. It'.Esner evident hw the cranes. will bi uisea Le remWe.wQIwén1. Please
explain l

The°hob'k height:lrl Sections 1 342-appears inadequate...Ghedf.

Seeiional Etan at El. "1 be?.001 <iMn= lhotse handrail along the edge of §44 elab Qohfliet with the inane
QperaliQH? \

20. M16, Plan View*

f€iurf1s ,
&$il'1.

alld.. |¢§uiag.
ZlTh§|=e a pa1€1.helo.w G1e.n|i.p.01n;that: 11$ ggiléw 9fQeess.. .Shown HQ!!
spwswtw14 How `r8n1p='8ndb8.¢ump6d to water

'niéra m i t t rédiiééxi ii&ie .r Wabér "S¢iliénér.

JUkW83Q, 2008#201 1645
I\2[C.ESDRevl aw Comrh QMS
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c.

a.

b .



a. MCESD considers the Remote Influent Pump Station as being part of the WRF.
for review

Submit the* design

c.

Describe how the RIPS operates in Q¢ni4n.c{ion with the WRF
Alarms at' the RSPS mustbe signaled to the WRY and to the duty .opefalor if the plant isn't Staffed

Shaun €h6 scrééwilng.- g8t fen1i":ivaI diséharén thE! dsil the Contr61

23. NO, etc.: Equipment controls are all individual Panels.
and provides control logic description

Show how the overall system will .be 6ohjrQllgq

"Lines""IL" .3143 "P" 8'p=i3ea'r la fécireuldfe iiiatérial the' SBRZ back to the he8d of t=he S'BR.
ex§lain'tl1e purpose ofthése appareNt Womlaoon lines

Five pipeiii1@s=are shaman at»&'poigt-tg me l§§9I'li pR-P*V4. Ch.e¢l'<~ar\c1explalg

Please

25. n5- Ttieiare liriés-'"aT° on the lefflsiiié 91 the drawing..Che¢k.and'fix

a. Tile iiiliratecnemlcai Wine that .erigihates on N10 as "M" isrr*t= shown here. Gheck aga ft

What do the.tv§r.b compressors FIL-AG-1 81 fa db? TI1e1;ilst:t1ar.ges aren't connected to anything

a. The Effluent Stowage Tank isn't shown ontrlé site plan. Where .is It?
Typically there's an air release valve gn the ciischarge et ̀ vei3licgl il4.'l;bfne pumps. Shack the need

SHouldn't the hyrai:tneuh1atic tank alsbi have a LSH andF%SH'?

b.

A.bacI<flomr preventerisfieededon ̀ tHe Pw.1iheto..th'ef WWQE-MHVOlpanel

Note.?1 is°.indl63!ue6huthdtf4§(njé.

29; N10

a.

b.

8=b8ckt1ew pfevenfetis. the line ibthb. Gdor Gbntrél Unit
i§n'tihe exhaust Dr Irtténdeid tube usedas GaN of Ehe aerafign proagss? This isn'tshown

specifications

38 Abet of sisnedénd §ééléd SpeGifi;:3Har1s Using

22.

OTT645
moEsoReviewc0mm~enr$
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b.
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C.
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MCBRIDE ENGINEERING SOLUTIGNS, INC
8100 W. G SpdngsPlace,Suite 7
Chandler, AZ 85226

Principal
Brian p. McBride, P.E

July 2, 2008

Ken James
Maricopa County Environmental Services Department
Water and Waste Management Division
1001 N. Central Avenue Suite 150
Phoenix. Arizona 85004

Re Hassayampa Utility Company Northeast Campus I WRF
MCESD No. 2011645
Review Comments dated June 30, 2008

Dear Mr. James

We have reviewed yourcomments dated June 30, 2008? and have addressed the following items per your request
We have included your original comments (in italics) followed by our response (in bold)

GENERAL

MCESD notes that the design appears to be preliminary. This observation is reinforced by notes on
Drawings Nos. Sl and E1 stating "the contractor shall -submit detailed 6trucha.al/electrica0 design
drawings In addition, the design drawingsfor other engbzeering disciplines appear to be preliminary
MCESD cannot approve a design and issue a Certf irate ofApprovaI to Construct (A TC) until in has complete
design documents it can review. The comments thatfollow refer to ire design that was sub/nitted and are not
final comments

The drawing set is not preliminary. However, the structural and electrical portion etltlxe work is* to be
procured on a design-build basis. As stated in the submittal set, the S and E drawiiigsprovlded are
intended to delineate the scope of the. Structural and electrical requirements for the project

MGESD notes that the same engineer has sealed the drawings of engineeringdllseiplines under his
registration as a civil engineer. Provide evidence that lhis is permissible with regard ro R440-301, Rules Di

éssional Conduct, Paragraph 18

As stated above, the structural .and electrical portion of the work is to be procured on a désigmbuild
b'asis so the S and .E dréwingsf provided are intenddl only to' delineate the 59ope 01 the structm-aI and
electrical mquirements for the project

DESIGN REPORT

3, Page 2-J: The Phase II[jll2wS are only H19 .gpc/d and 274 gpifwfd Use .140 gpefd and per the
Rex: above The talile

Table 2-1.of the Design Report has been revised as requested

MES 6100 W. Gila SpringS Pl8W,_Suite. 7 * Chandler. 828526-a~» prone 48Gll7599960&.°.E34X.48QWQ6-1366
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The pump
station is the only wallow can reach the .WRF and therefore it is considered to be an ojlsite component of

the. WRE Submit :he designator review as pan! of the WRF review

Page 4- I, Section 4.1 slams that "the in enl pump station will be part of the collection system

The design of the int iuent pump stat ion and col lect ion system are not included in the MES scope of
work for the Hassayampa Ranch (Campus 1) WRF design. According to Global Water, hécause the
construction time for the influent pump station and collection system is considerably shorter that that
of the WRE;the. design schedule for the infl i ient pump station and col lection systcm slagging that of
the and is not completed at this time. MES requests that the design be reuiéwed.for an ATC
with st ipulat ions regarding the approval of the Inf luent Pump Stat ion and col lect ion system prior to
issuance of an AOC

Page 4~2, Seetiqn 4;3 states' Thu: Ike MO SIR s fzdve equal capacity and fiat one basin can be reniovedfiom
service for maiNtenance. AICESD. injérs that the jim capacity gr the WRF is ii Yore half the design
capacity, Eonjifm ¢wf;1§nQ?ifde.@Q1IvuI4zdQne av. appropriate

The previous stggement on. Page 4420li Section 4.3 of the Design Report was meant to. convey- that one
basin could proiiesk tuneful! influent new ton a limited amount of tiMesif one basin was Outs of service
The wording has been revised in ha. report for your review

Page 4-4, Table 4-2: Provide signed aNdsealedprocess calculations h'o°defnonstrate the lfesults ,shown in this
table

..Ike other proprietary systems at the plant, the responsibility for the performance of. the' SBR system is
with the m inufdctuler t  W i th propr ietary systems the maul fact i l rer  'warrants the performance,  and
with the case of the SBR the manufacturer wil l provides written performance guaraNtee ac the Owner
The SBR calculations have been eonipletediby. the manufacturer and are enclosed for your review. As
the engineer we Can 5P¢¢2if§' the design parameters and the performance requirements of the system
but  we cannot  dictate the design calculat ions wi thout  voiding the m anufacturer 's  warraNty. I n
addition, it is aviolgtion of Arian fa statutes for an AZ-negistereii P.E.- to seal documents that were not
produced by them or someone uni ter their  di rect supervision. Therefore W e Cannot provide sealed
versions of the SBR system design calculations

7. Page 4~6. Section. 4.4. I: MCBSD is nazlfamiliar with pulsed-bed terliavyjillers. Provide complete technical
lkerazure/i'<2m tide. mag/a¢:turer(s)

The gfqquestcd 'technical iqaigngmation Qu pulsed-bed liNers. iS ..énclqseld fqr- ygm' .r.exFi9w. Pulsed-bed
filters are-alSé khawlm as rapldf-raie graxiity filters and klesigp information is available in Engineering
Bulletin no. ll Table VII- 1.61m Page Yll-67;

Page 4-8,. Table 4-5 What is the basis for assuming that the injluenf _kcalnoliform is 100 cji4/100 ml?
Prowhfe references, please

The, pérfqrm;a§l¢e of .the disjnfeetign .system is. independgni of the iniluent fécal coliform
ctmcentratitm. For this rleasim, llié assum0¢:l illffuetii feel coliform has b¢en deleted from 'Mile 4-5

9 Page 4 9, Scctlon 48

The reppnf mas: Engluaig dgtgilécf desb£?ig2£ian ottlte ejluwr reuse/di.9asi2I5i/3-9; and.4 rH¢1?@# balance
show is
the nqvigiv of the "WRY

a ..| 9 Io
lm: tliewe is cqnancily.. Review. ottbme ratméidlfiuwlrnkf .Mn?i8es ITS! Be eancicrrent with

4.

6.

The Class A+ re¢Iaimed, wager prpducea by gag Campers in planned to be disposed of by direct
reuse, réchsrrgé 'Ar di's4=liz4rge. While* regis is tliqtdll liliari¢y, an Di5chalnge...P¢rn;it hasbeen;

MES - 6100 W. Gila §pnngs Suite 1 a.Chauadler, AZ~85226. - Phone • EAM4804708-1106
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obtained and will serve as a backup for disposal when reuse and recharge disposal options are not
available. At this time, development planning has not been llnalized, specific reuse disposal sites have
not been determined, and a water balance has not been developed

b. Not all pumps are manifaldedas shown onDwg. PG

MES assumes this cement pertains to Design Report See'ti6n 4.7 Tertiary Pump Station and Drawing
NG, The tertiary pump station pumps are maniiblded, per Drawing M23. Drawing NG has been
revised

10. Provide a complete list of the permits that will be requiredii-om ADEQ, ADWR MC4QD, etc. andlhe
status/schedule ofledeh

A complete list of the permits that will be required from ADEQ, ADWR, MCAQD, etc, and the
status/schedule of each. has been added tO the Design Report as Section 5.0 for your review

DRAWINGS

ll. A hydraulic profileMud aveiall process scheznalir; is needed

Please see Drawing M27

a Idenz95» the 100-yearjléodplain of the Hassayampa River 1781 exlendg to the site

b. Show the properijz li81e. and :he required35042setback

c; theI4&¢Q!sraf are reservedfor the when it /19expanded w its ultimate .capaeizy of 10 MGD

appears to be Iiltle prrovisionfor vehiclep~arMg Check

13. 824. Ir -a9p~ea'rs MMa significant amountvi"starm water couldflow down the ravnp tothesolids handling
area

Main is iM1=¢5av2l1P49M Fgygl Jr relanbn to the -maximwn storm wazez¢j1ow2

6. Is :lim ff De: was axrfva :her waukf- 'ba danaqgerf 55/ jrwaaung mg- equqnwm
clnmianls)?

4
The: Iaéilfiy site Plea. prepared for the Special Use Permit 'obtained from the Marlcapp County
Plaliuhig and.Devel6pmel\t Departnnenulucluda idmineauou of the 100-year lloddplain, the pl1u»lgerty
ll'n¢ and 350411 Aetbéllck, the bullllout envdgpe, and yelllele gstrklng. The. SUP Site Plan Is enclosed for
year renew

Tne;_1Nll-year, @hr.Mm1wmp flaw l̀ 6r the area alltiide Ute aaltds handling building unit eonlrihutes to
the iuhip 'wail chleulatétl tO be 50 rpm hissed-oi a 2.8-inéli depth of nmrinwauer. The caplieity of the
1!lsn:fsx-3 nmmn is sly-sam

Them imotliliig far me grids Uinaiingnfaweu that would. Be llariiagéd. bY lloiidliig- Tlie 9891i|14 Noioriof
the Solids Handing\.Building also includes a floordrain system that includes duplex- puiiips that would
anain"ar1y.f1ond xvater i i i t.he -ng-annymnplg pump Station

c. Secfiofzx 2/C1 & 2/C2. shows a m ¢̀2jf'oir' ̀ reI'aining°waIL M 2/G1 appearmo show nurnerons cavour
Ifzjzes between Ike paving andthewilL Chew

Mes 6166 Gila*s¢riu§s Place, suite 7 AZ .P̀ ii¢ne .4§0!759f9§43. -. FAX. 480noe=1106
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The area between the retaining wall and the paving was incorrectly triangulated creating a low spot
This' mistake has been corrected on Drawing C2. The grade now slopes away from the wall to the
pavement to ensure effective stormwater drainage

14. C38 What is the offsite some or desfirialion of the 8 " PL 6 "PE and 6 " PW that enter/leave the sire?

As stated in the response to Comment. 4, the influent lift station and collection.. system are being
designed under 8 sqiarafe cont'i'act and on a lagging schedule tO the WRF desigN- The plant influent
potable water inl'lu;ent, and the plant effluent (reclaimed water) enter or exit the site at the facility
entrance along Iniiian Sehdol Road. The collection system and water distribution system designs will
be coordinated IO tie iN its this location

15. so. Eleclrivad R00m/Oper4¢ia1m 81dk!if28' Plan oz El. 1102.00.- Wiere is the door.sgI1e4ule. window schedule
and./iriisli Schedule?

The door, window, god ¥jnish Sdieélules are the responsibility of the ¢01Nfraetqr and will be selected and
hnplugmmted during dieshbp drawing review process

[ 6 S'6,. Handling Plan at El.. 109700, I086.00.' Does the required live load of 150 psi on the Solids
Handling ,slab at EL 109200 Ooneider the weight of the cent:-#uge and the vibration :hat in will experience
Have structural calculations been performed?

The Final structural calculations and design are the responsibility of the contraetofs Structural
designer and will be completed during the shop drawing review process prior to construction

Grating is shown over the UV channel in Section I
locations. Confirm

MCESD typically finds a so/ia' cover is such

MES has replaced the grating Qriginally shown with checker plate and Drawings SO and M23 have
been revised accordingly

18. An averqll mechanical layout drawing showing the top of the Main Process Structure Qimilar in
Scope/sable to Dwg. SO) ìs needed to show

n. thelaeazion/route ofzrll sudace pipelines and equipment

The locarian of!! hatches; yams, lowers

Please see DrawingM18

19. M7

a. It appears that there are two separate I/24011. cranes in the Solids Handling Area neither of Which are
above the centryhge It zxwozevident how the cranes will be lo remove equipment Pleaseexplain

Cr.

The two separate cranes 3have di&'erent functions in moving the centrifuge. The crane .on the monorail
that runs parallel to the 'n<i.t'th Wall of the Solids Handling B.uildi"ng is reqoir=ed to slide the centrifuge
hewn sssf any! iemOxré tt fréoiii tlisnoosxng. The second crane on the iiiOnoiiall than kilns paféllel to We
wesiyygll moycs the bowl assembly tO .the lower .level

b. Wye Isaak freiglif in Sezszaris I &2 fntzdequate. check

The hooks are retractalileandthei.r eleyations can be set using hand costtrols

Sectfoizai. 91411 Ur El. I09X00; I/WI! the Artaundrail along the edge bf the slab conflict with the crane

peratfon

mes moo sue Springs Place. sane 7 *@1@aml§r. As awe C Phone 480/759-9643 C FAX 480/706;11.06
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The handrail along the edge of the slab is removable and therefore docs not conflict with the crane
operation

20. M16. Plan Wew

a. The chemicaljill pocus are very close iogelher and mistakes could be made during loading

l`l1e chemical quick connect points will be- conspicuously labeled to preventfilling mistakes

b. Ilgere .éhquld be a drainage paid below the Jill point :her refygns spills gto zig procevq, As Shown, any
spills wauld./law down the ramp and be pumped to a storm water basin

The chemical quick connect points have been moved inside the Solids.Hamdling Building. Any chemical
Spills will confaiufid iliside the chemical containment area. Please see itevisal Drawingis M16

c. Utere must be a reduced pressure principle bacA7'Iow preventer on the PW line to the waler sojieziér

A reduced Pressure principle baickllow preventer has Been added oh'..theQpW [ire in the water softener
Please see revised Drasviiig. M16

MCESD considers the Remote Inj7ue/if Pump Staiiorz as being part of the WRY Submit the design to/
review

Describe how the RIPS operates in c0Jylzmction with the WM

c. Alarms of the RIPS must be signaled to the WRF and to the duty operator :Rx/ze plant is/7 'z stqoed 22/7

b;

Please see the Previous responses to Comments 4 and 14. Operation of the [influent Pump Station and
the alarms required will be coordinated with the RIPS designer

22. NO: Show :he screening .- grit removal discharge and also the Headworlcv odor control eonneelion

The screening-grit removal discharge and the Headwords odor control connection have been added to
Drawing NO

23. N4, eye.: liquipmenl controls are all individual panels. Show how the overall system will be controlled and
provide a control logic descrzpzion

The equipment controls and
EI&C designer

the control logic description are the responsibility of the contractor's

G'- Lines "I/' and uplqappezir to recirculate material./i'om the SBR back to :he head of :he SIR .Please
explain thei;urp6se.~(5fi15ese apparent recirca4Iation lines

The .let 'I§eli..sBR P44958 ineorpovaieS a jet aeration system New operates hsiug compressed air mixed
with aniotixse .liqilid Dicking the Read Phase of Normal Opemfien, niixéd liquOr indrawn throu8iftlie
sludge eolleefiog; .mauiilok£ by the .1notiige pumps and used as ire moiisfe liquid I; is entrained with
wmpiressee air and injected back into the half. Lines L and P represent the i'ébi.l:cillateél niixed.liguo1
from each SBR for React Phase aeration

b. Five pipelines age. s'l2Qwn epaaecredaar apgogr ro the 1-1314 of PR-P V-.4. Gitezrk explain

Lines land M are not scolmeetioa IO PR-PV-4. Please see revised Drawing NO

ZS.. NO: The umema linn *JJ* an the Iej? side p/#ze Zirmviryg, Cheqk 214413

MES -.6100 W. GilaSpringsPlace, Suite 7 Q Chandler, AZ85zze- Phone 480f759-96430 FAX480/706-1106

a.
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This error has been corrected. Please see revised Drawing~N5

a. The/iltrare chemical line that originates an N10 as "AA " ism 'z shown here. Check andi

The filtrate chemical line "AA N10 From Odor Control" is shown on the Filter P8/.ID Drawing NO

directly above the Global Water logo

b.. WhaNdo the zoo compressarx E'lL<AC-1 & two do? The dilschlarges aren 7! canneezed Ra arwxihiffza

FIL-AC-I and FIL-AC-2 are for filter analyzing

fl. The Effluent Storage Tank ism 'r shown. on lhesite plan. Where is it?

The Ef f luent  Storage Tank was deleted f i rm  the project  Drawing ng has been to. Siiow #lie
plant effluent discharging to the reclaimed water. distribution system or discharge

b. Tjyically there is; an air release valve on the discharge of vertical turbine pumps.. €L'he¢:k lake need

The air vacuum release valves on the vertical turbine. pumps are shown on Drawing M23 and Section
ZIMZ4. Drawin.gs~M23 and M24 have been revised ¢.q ineludelabeling of the AVRS

Shbuldn 'z the hyropneumalic tank also have a LSH and PSH?

A LSI- I  and PSI- I  have been added the hydropneumat ic tank and.  Drawing NG has been revised
accordingly

c.

a. A back/g/low preventer is needed on the PW line to the polymer combo/ panel

A backflow preventer has been added on the PW line to the polymer control panel. See revised
Drawing N9

b. Note I is indicated burn0tfounal Check

The Note 1. reference has been deleted. See revised Drawing NO

29; N10

a A baclgflow preventer is needled'on the PW line to the odor Control Uni;

Ar backflow preventer has ban add oki the PW line to the Qdor Control Unit. See Revised Drawing

b. Ish 1/ the exhaust air intended to be used as part of the aeration process? This 18:11Yshown

The exhaust air is not intended to be used as parton the aeration process

SPECIFICATIONS

30. A set of signed and sealed specy?ca1ions is needed

Rrirject spfééilicaiiéns have not linen ~prepar¢d. Rear the intended design/Build procgrgglgnl; .tile
equipment will be spceitied By model .NuMber and equipment selection Weill .be linaliz*&3= by shop
dragging submiftpls

mes - .Gi9Qw, Gila Salinas: Place, Surge 7 - Ch8rl8léi', Az 85226 phone - l=Ax..4§grrae-4 we
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We trust that the responses provided .herein will be sufficient response to all deficlencaes If you have questions
or concerns, please contact me at 480-759-9608

Sincerely

Brian P. McBride, P.E
Principal
McBride Engineering Solutions, Inc

Enclosures

cc Jason Betake, P.E., Director of Engineering, Global Witter Resouréés

mes 4 mo Sue $961393 Place, Sherie 8 » chanauer, Az8622611 pHm:;e4B0~?159-9643 4 4§0nQs~11.06
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1.0 INTRODUCTION

The Hassayampa Utility Company, Inc. (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339M Avenue in Maricopa County. The facility will be in

the southeastern quarter of Section 22, Township 2 North and Range 5 West of the Gila and Salt River Base and

Meridian. The Hassayampa Ranch service area includes approximately 2,050 acres of land, predominantly north

of Indian School Road and East of 343"' Avenue

The HUC HR WRY is planned to be constructed in three phases beginning with 0.5 million gallons per day

(MGD), expanding to l MGD in Phase II and 3 MGD in Phase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facility will employ advanced wastewater treatment technology that includes

nitrification and denitrification to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity

The recommended

following

wastewater treatment processes to be employed at the HUC HR WRF will include the

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility

U;\01-Projec:s\0801-GWR-Hassayampa Vv'RF\7.0 Reports & Tech Memcas\7.1 Design Reports\HR Design Report rev! 070208.d0cx Page 1-1



No. of

Dwelling

Units

Treatment

Capacity

(MGD)

r

Phase

No. of

Dwelling

Units

Year

Completed

I

|
»

I 2009 1,425 3,560 0.5

3.0

II

III
4
I

2012 2,850 7, 140

2017 8,570 21,425

GLOBAL WATER
REUASLE RENEWABLE REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent flow to be

treated and the standards that the reclaimed water must meet These factors determined the type, sizing, and

characteristics of the unit process required for the facility. The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRF include influent wastewater quantity and quality, required treated water

quality, and biosolids quality.

2.1 Influent Characteristics

The characteristics of the influent wastewater include average flow quantity, flow peaking factors and flow

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona,

empirical data, and MES experience.

2.1.1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god,

per Maricopa County recommendation, as presented in Table 2-1 below.

Table 2-1 Wastewater Phasing Schedule

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility.

2.1.2 Flow Peak i ng Factors

The HUC HR WRF is designed with the following peaking factors listed in Table 2-2:
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Table 2-2 Design Peaking Factors

The peak hour factor wi l l  be used in the sizing of prel iminary treatment equipment and sequencing batch reactor

equipment  and basins.  The max day factor wi l l  be used in the sizing of  al l  equipment  downstream of  the post

equalization tank, including the f i l ters and the ultraviolet disinfection

2.1.3 I n f l u e n t  W a s te w a te r  Q u a l i ty

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-2. These

parameters are significantly higher than the typical values that have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus l WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus 1 WRF (300 mg/l), Cottonwood WWTP (363 mg/l), Anthem WWTP (300 mg/l), and Verrado WRF (280

mg/1). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona. it is also recommended that once the Hrst

phase of the facility is operating the historical wastewater strengths should be tested and analyzed prior to the

design of the Phase 2 expansion to verify the wastewater strength assumptions. A summary of the wastewater

strengths and assumptions for this design are presented in Table 2-3
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Contaminant

45

pH 6 7.5 9 6.5 - 9.0

Unit

Typical Concentrations HUC

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

130135 mg/L 110 220 400 300

TSS mg/L 100 220 350 300

Total Nitrogen mg/L 20 40 85
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Table 2-3 Inihlent Wastewater Concentrations

2.1.4 Industrial Wastewater

The HUC HR WRF is not expected to receive Hows that contain industrial, hazardous or mining wastewater

pesticides, PCBs, or radionuclides. The service area wil l include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The permit review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge

2.2 Treated Water Quality Criteria

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (RI8-1 l-3()3(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria
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Water Quality Parameter

TSS (m8/L) 300 NA 10<

<8Total Nitrogen (mg/L) 45 < 1 0

pH NA 6.5 »9.0

Fecal Coliform (#/100mL) NA None Detected

Single Sample Maximum Fecal

Coliform (#/ l00mL)
NA 23

24 Hour Average Turbidity

(nTh) '
NA < 2

Maximum Turbidity (nTh)' NA 5 < 5

BODY (mg/L) 300 NA < 1 0

i

6.5 9.0

None Detected

<20

< 2

GLOBAL WATER
RELIABLE RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

Chemical addition facilities will be available lo provide coagulant addition if the 24-hour turbidity criteria are not met
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2.3 Biosolids

The HUC HR WRF will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

liquid as defined by Method 9095 - Paint Filter Liquids Test. The test is described in Test Methods f<

Evaluating Solid Wastes, Physical/ Chemical Methods (EPA Publication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately 17-20 percent with no free water. For

land application, the sludge must meet the "Class B" requirements, as described below

The U.S. EPA 40 CFR 503 regulations, specifically 5()3.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely to pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per gram

dry weight of total solids, or that the facility produces the biosolids through one of the following processes

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA-defined)

The HUC HR WRF will be designed with a full-capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids
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3.0 TREATMENT PROCESS DESCRIPTION

The Hassayampa Utility Company Hassayampa Ranch Water Recycling Factory (HUC HR WRF) will be

constructed to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification,

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to i rngd in Phase II and then to 3 mud in Phase III. The

3-mgd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester,

tertiary filtration, UV disinfection, and mechanical solids dewatering.

Wastewater f low wi l l  be received at  the inf luent  l i f t  stat ion located on the t reatment  plant  si te.  The inf luent  l i f t

stat ion is part  of the col lect ion system and is therefore not a part  of this design. A General Permit  Type 4.01 wi l l

be obtained for this l i f t  stat ion and it  wi l l  be ful ly enclosed and odor control led.

Flow wi l l  be pumped from the Inf luent Li f t  Stat ion to the Headworks where i t  wi l l  be passed through a screening

and gri t  removal combinat ion uni t .  The uni t  wi l l  use a perforated screen to remove trash and rags fol lowed by a

gri t  chamber,  where the gri t  wi l l  be al lowed to set t le and then removed. Flow from the combinat ion uni t  into the

SBRs wi l l  be cont ro l led using motor-operated in let  valves.  The t reatment  p lant  w i l l  have a larms that  w i l l  be

connected to an automat ic dialer system for fai lure protect ion.  The standby generator wi l l  be sized to run the

crit ical wastewater treatment plant units and the pump stations in the event of a power failure.

The wastewater t reatment plant wi l l  be designed to meet a recycled water requirement of  10 mg/L for BODY and

TSS and < 8 mg/L for total  ni t rogen. The total  detent ion t ime in the SBRs for t reatment wi l l  be approximately 19

hours at  average design f low ut i l izing one basin.  A total  retent ion t ime of  over 37 hours wi l l  be avai lable i f  both

basins are ut i l ized.  Al l  tanks wi l l  be constructed wi th reinforced concrete and leak tested prior to being placed

into operat ion.  Deni t r i f icat ion wi l l  take place under mixed anoxic condi t ions in the reactor af ter ni t r i f icat ion is

accompl ished under aerobic condi t ions.  Anoxic condi t ions wi l l  be created by operat ing mixers wi thout  aerat ion.

Set t l ing wi l l  occur in the reactor prior to ef f luent  being decanted into a post-equal izat ion basin.  Sludge wi l l  be

wasted to an aerobic digester for further treatment.

Each SBR wi l l  operate 4 al ternat ing and overlapping cycles per day (6.0 hours per cycle) fol lowed by decant ing

and sludge draw:

Anox i c  F i l l

Aerated Fi l l

D  n i t r i f i ca t i on

React

Sett le

Decant

Sludge Draw

Idle

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Influent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 - 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settle, Decant and Sludge Draw Times

U;\0i-Projects\08Gl-GWR-Hassayampa WRF\7.0 Reprarts & Tech Memos\'?.1 Design Repor1s\HR Design Report rev U'§"0208.docx Page 3~l



GLOBAL WATER
RELIABLE RENEWABLE REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design How for Phase I. Jet-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using D.O. sensors which will

control the operation of the blowers

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the post-equalization basin. The maximum water depth in the post-equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from the SBRs and create more

uniform loading to the filters and the UV system

Following secondary treatment, the secondary effluent will be pumped from the post-equalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The filters will include automatic backwash cycling with a total

backwash volume equal to approximately 0.75% of the daily filtered flow rate

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisulfate will be available for dechlorination

prior to recharge or surface water discharge

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge will be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water - Hassayampa Utiiity Company, the

wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase II and

Phase III are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore not a part of this design. A General Permit Type 4.01

will be obtained for this lift station

4.2 Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the flow in a screening zone. The screened, degritted liquid will flow over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled

The preliminary treatment for Phase I will have the following components

Influent Combination Unit for Screenings and Grit Removal

Bypass Grinder Unit

Disposal Container
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Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (mm) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers 1

Estimated Screening Volume
(CF/day)

6
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4.2.1 Screenings/Gri t Removal Equipment

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and II. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase

Screenings will be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container. Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the intiuent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4- 1

Table 4-1 Preliminary Treatment System Parameters

4.2.2 Screenings/Grit Removal Bypass Grinder

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition

4.3 Secondary Treatment

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin

Two cast-in-place SBR structures and one post-equalization basin are planned for the first phase of this facility

The secondary treatment process will be split into two parallel trains of equal capacity. Two basins will allow for

the operational flexibility of taldng one basin out of service for a short period of time for maintenance, as needed

The bioreactors will be covered and odor controlled
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4.3.1 Sequencing Batch Reactors

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield, The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food.

The second phase, Aerated Fill, will be initiated once approximately 75% of the fill period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

denitrification will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by-

product from the nitrate conversion.

The third phase, D nitrification, allows for additional denitritication time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive d nitrification.

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin. Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved, mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

"famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly.

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions, no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the post~equalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged.

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table

4-2. The manufacturer's complete calculations are provided in Appendix A.
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Parameter Value (Phase I)

Reactor and Process Char.

Design MLSS (mg/L) 3,000

Hyde. Retention Time (days) 1.58

Aerobic Sludge Age (days) 8.5

System SRT (days) 17.0

Biosolids Yield Factor (per d) 0.54gvss/gBoD

Oxic F:M (gooD/gMLss/d) 0.25

Syst. F:M (gooD/gMLss/d) 0.13

Process Parameters

Avg. COD removed (lb/d) 2,189

Max. COD removed (lb/d) 3,440

Min. SRT - peak load (days) 7.3

Avg. bio solids yield (lb/d) 547

Avg. net sludge yield (IbId) 1,039 (COD)

Max. sludge yield (lb/d) 1,352 (COD)

Req. aerobic mass (lb MLSS) 9,853

Red. aerobic volume (MG) 0.39

Aerated portion of cycle (%) 50.0

Red. total SBR volume (MG) 0.79

SBR Basin Design

# of basins 2

Length (ft) 65

Width (ft) 45

TWL @ avg. How (ft) 18.0

Total SBR volume (MG) 0.79

Total SBR retention time (hr) 37.8

Standard 02 Req. (1b02/d) 3,285

Process Design

No. batches/day/SBR 4.0

Max. Fill Time (hr) 3.0

Complete Cycle Time (hr) 6.0

Design Air Flow (SCFM) 579

Total Number of Blowers 2 (incl. spare)

Air Flow per blower (SCFM) 579

Total Number of Pumps 2

Total Pump Head (ft) 21

Flow per Pump (rpm) 2,746

Required Jet Head (ft) 17

Total Pump BHp/basin 19.2

Volume per Decant (gal) 62,500

Average Decant Flow (rpm) 2,083
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Table 4-2 Bioreactor Design Parameters
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Parameter Design Values

Length (ft) 65

Width (to 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

Pump Capacity, each (rpm) 695
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4.3.2

A post-equalization basin will be constructed as part of this design. The basin will reduce How variations to the

downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Post-equalization will also ensure that there are not large variations

in How for the metering pumps and chlorine analyzers. The equalization process for Phase l is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin wil l  have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the corner of the basin.

Post-Equalization

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the haters. The pumps will be added during the first phase and will serve as duty and

redundant units. Phase 1 Equalization Basin design parameters are summarized in Table 4-3-

Table 4-3 Post-Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection.

Conventional tertiary filters, automatic backwash filters, generally include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing.

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by de-

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for' disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs.

4.4.1 Sand Filtration

The secondary effluent will be pumped from the post-equalization basin to the inlet channel of the pulsed-bed

(rapid How gravity) tertiary filters. A chemical injection point will be provided prior to the flow entering the

filters to allow for coagulant addition to aid the filter process. The flow will enter the filter cells through

proportioning weirs and cascade into the influent distribution trough and onto the filter cell sand through v-notch

weirs. The flow will then be distributed evenly across the sand through the use of splash plates. As the flow

reaches the surface of the filter media, the larger particles within the secondary effluent will be retained on the

media surface. The finer particles enter the spaces between the sand and grains, or the interstices, and will be

trapped. Over time, large particles will cover the filter media surface, thereby increasing the headless and causing

the water level to rise over the media surface.

A diffuser will be part of the pulsed-bed filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle. This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface.

An additional backwash cycle will be used for more thorough media regeneration, Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each filter cell. The unaltered water is then piped from the backwash troughs to the mudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed,

U:\Gl-Pfojects\080i-GWR-Hassayampa WRF\7.0 Reports & Tech Memos\7.l Design Reports\HR Design Report rcvl 07G208docx Page 4-6

l  l I l IIIIII



Parameter Design Values

Type Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

Filter Cell Length (ft) 16

Filter Cell Width (fit 4.5

Filter Area per Cell (SD 72

Total Filter Area (sf) 216

nAverage Filtration Rate (rpm/st) 3.2

Firm Filtration Rate (rpm/sf) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) LE

Coagulant Addition Yes, prior to inlet channel

GLOBAL WATER
RELIABLE RENEWABLE . RELISABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

the regular filtration cycle will be resumed. Because the filters will be located downstream of the post

equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak

hour flow

Table 4-4 summarizes the design values for the tertiary filtration system.

pulsed-bed filters is included in Appendix B

Manufacturer information on the

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2 UV Disinfection System

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank iii include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a xnaxday peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are summarized in Table 4-5
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Parameter Value (Phase I)

InHerent Turbidity (NTU) <2

Effluent Fecal Coliform (cfu/100 mL) Non-Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity (UV Transmittance %) 70
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Table 4-5 UV Disinfection System Design Parameters

4.5 Aerobic  Digest ion

Aerobic Digest ion wi l l  be provided to stabi l ize the waste act ivated sol ids (WAS).  Bul let in No.  l l  recommends a

retention t ime of 16 to 18 days for stabi l izat ion and for purposes of this evaluation, a conservative est imate of 24

days retent ion of  the Average Dai ly Maximum Month (ADMM) f low of  sol ids product ion has been appl ied.  The

aerobic digester process equipment consists of aeration blowers, coarse air bubble dif fuser grids, digested sludge

pumps, and a mechanism for decant ing. The supernatant wi l l  be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6
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Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300

No. of Digesters 1

Total Digester Volume (MG) 0.17

Percent VSS 75%

Standard Oxygen Requmed (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1

GLOBAL WATER
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Table 4-6 Aerobic Digester Design Parameters

4.6 B i os o l i ds D e w a t e r i n g

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal.

The solids dewatering design parameters are presented in Table 4-7.
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Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

Feed Rate (rpm) 60

Sludge Feed Pump Type Progressive Cavity

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)

¢Digester Sludge Production (lb/d) 873

Digester Sludge Production (god) 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5

Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

Pump Capacity, each (rpm) 500

Pump Capacity, firm (rpm) 1,000

Pump Capacity, firm (mud) 1.4

Chamber Surface Area, each (ft x ft) l3 x9

Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000
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Table 4-7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non-potable water (NPW) system via a

hydropneumatic tank and the offsite reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below-grade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement

The design parameters for the Tertiary Pump Station are presented in Table 4-8

Table 4-8 Tertiary Pump Station Design Parameters
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Parameter Design Values

Number of Pumps (total) 2

Pump Type Submersible

Pump Capacity, each (rpm) 100

Pump Capacity, firm (rpm) 100

Chamber Surface Area, <ft2) 28

Wetwell Depth (ft) 11

Wetwell Volume (gal) 2300

Parameter Value (Phase 1)

Air Flow Rate (com) 13,800

Average Inlet HIS Concentration (ppm) 10

Peak Inlet HIS Concentration (ppm) 20

Minimum HzS Removal 99% or 0.5 ppm, whichever is greater

GLOBAL WATER
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4.8 Dr a i n  M anhol e  Pump Sta t i on

A drain manhole pump station will be utilized at the HUC HR WRF to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste flows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9

Table 4-9 Drain Manhole Pump Station Design Parameters

4.9 O dor  Contr ol

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage l, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaOH) to remove 70-80% of the hydrogen sulfide (H2S). The air will

then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(NaOCl) and removes the remaining HzS

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control

Table 4-10 Wet Scrubber System Design Parameters
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Treatment Process Unit Odor Control Enclosure Type

Headworks Wet Scrubber CMU Building

Secondary Treatment SBR Basins Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertiary Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

Solids Handling Equipment Wet Scrubber CMU Building
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Table 4-11 Odor Control Summary

4 .10 Standby Chemical  Addi t ion Fac i l i ty

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU

4.11 St a ndby  Powe r

This facility will utilize a load-shedding plan which will allow essential process equipment to operate using an

800-kW stand-by generator for the 0.5 mud flow
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5.0 PERMITTING

This purpose of this sect ion is to ident i fy the environmental permits that are l ikely to be required for the HUC NE

Campus l  WRF.  For a wastewater faci l i t y  of  th is s ize wi th fu l l  sol ids handl ing capabi l i t ies,  an ef f luent  reuse

system, groundwater recharge faci l i t ies,  and surface discharge, i t  is ant icipated that the fol lowing environmental

permits wi l l  be required prior to or concurrent with the design:

Aqu i f e r  Pro tec t i on  Pero t  (APP) -  ADEQ

Reclaimed Water (Reuse) Permit A D E Q

Arizona Pol lut ion Discharge El iminat ion System (AZPDES) Permi t  - ADEQ

Underground Storage Faci l i ty (USF) Permit  -.  ADWR

Water Storage Permit (WSP) .-.  ADWR

Approval  to Const ruct  Permi t  - MCESD

Approval  of  Co/ ist ruct ion M CESD

Special  Use Permi t  -  MCPDD

The last  three of  these,  the construct ion permits f rom MCESD and the Special  Use zoning permit  f rom MCPDD

(shown in i ta l ics),  wi l l  be design-bui ld team or engineering and hydrogeological  consul tants under a separate

envi ronmental  permi t t ing contract .  The fol lowing paragraphs provide a breakdown describing the requi rements

for each permit.

•

•

•

•

•

5.1 Aquifer Protection Permit (APP)

A cco rd i ng  t o  t he  A r i zona  D epa r t m en t  o f  E nv i ronm en t a l  Q ua l i t y  (A D E Q ) ,  you  need  t o  ob t a i n  an  A qu i f e r

Protect ion Permit,  or APP, i f  you own or operate a faci l i ty that discharges a pol lutant ei ther direct ly to an aquifer

or to the land surface or the vamoose zone (the area between an aquifer and the land surface) in such a manner that

there is a reasonable probabi l i ty that the pol lutant wi l l  reach an aquifer.  A water reclamation faci l i ty,  such as the

one planned at HUC NE Campus l ,  fal ls into this category.

According to ADEQ, the most cri t ical  three pieces of  informat ion that are needed for an APP Appl icat ion include

the fol lowing:

BADCT . - The appl icant  must  show that  the best  avai lable demonstrated control  technology (BADCT is

pronounced 'BADCAT') wi l l  be used by the faci l i ty.

The appl icant  must show that  aqui fer water qual i ty standards (AWQS) wi l l  not  be violated in the aqui fer

at a point of compliance as a result  of discharge from the faci l i ty.  I f  the level of a pol lutant in the aquifer

already exceeds the AWQS at the t ime of permit issuance, the aquifer must not be further degraded.

The applicant must demonstrate f inancial and technical capabil i ty to complete the project.

The HUC NE Campus 1 WRF APP Permit application was first filed in October 2005. Review of the application

by ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007, and by
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the ongoing Special Use Permit process which is due to be complete in July 2008. Substantive review of the

HUC NE Campus l WRF APP application was started in June 2008 and an APP is expected to be issued by April

5.2 Reclaimed Water (Reuse) Permit

The reuse of the effluent from the wastewater plant for golf course irrigation or aquifer recharge will require an

approved Type 2 Reclaimed Water Permit from ADEQ for direct reuse of Class A+ reclaimed water. To comply

with this requirement, a Notice of Intent will be submitted to ADEQ. The permit application will require the

following information

O

O

Applicant Information

General information

o Name, address, and phone number of applicant contact and compliance contact

End User/Reuse Site Information

Location of the reuse site(s) including county, Township, Range, Section, and Latitude and

longitude of the approximate center point for the reuse site(s)

Description of the reuse activity, including type of vegetation being irrigated (turf, trees, shrubs

alfalfa, etc), and approximate acreage (if applicable)

A map showing the location of the reuse site(s)

A statement from the reclaimed water supplier ac Mowledging use of reclaimed water under this

O

O A statement that permitted shall post signs as specified in R18-9-704

ReclaimedWater Information

Facility information

Aquifer Protection Permit information

O

The reuse permit will be pursued at the end of the construction phase

5.3 AZPDES Permit

On Dec. 5. 2002, Arizona became one of 45 states with authorization from EPA to operate the National Pollutant

Discharge Elimination System (NPDES) Permit Program (Section 402 of the Clean Water Act) on the state level

Under the Arizona Pollutant Discharge Elimination System (AZPDES) Permit Program, all facilities that

discharge pollutants from any point source into waters of the United States (navigable waters) are required to

obtain or seek coverage under an AZPDES permit

To permit discharge to the Hassayampa River, even on an emergency basis, the HUC NE Campus 1 WRF will be

required to have an individual AZPDES permit. According to ADEQ, the permit application must contain, if

applicable, the following information
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Cover page - The name and location of the permittee, discharge locations, and a statement authorizing
the discharge

Effluent limitations and other monitoring requirements - Based on technology-based and water
quality standards, these are the primary mechanism for controlling discharges of pollutants to
receiving waters and characterizing waste streams

Monitoring and reporting requirements - Specifies sample collection and analysis and reporting
results to evaluate wastewater treatment efficiency and determine compliance with permit conditions

Biosolids - For the management of sludge at wastewater plants that treat domestic wastewater

Special conditions - Additional requirements to supplement effluent limitations. Examples include
Mxing zones, best management practices, ambient monitoring programs, toxicity evaluations, and
compliance schedules

Standard conditions - Pre-established conditions that apply to all AZPDES permittees and outline the
administrative, legal and procedural requirements of the program

The HUC NE Campus l WRF AZPDES Permit application was first filed in 2006. Review of the application by

ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007. The HUC

NE Campus 1 WRF AZPDES application was issued on June 20, 2008

5.4 Underground Storage  Fac i l i ty  (USF)  Permi t

The construction and use of the recharge facilities associated with the HUC NE Campus 1 WRF will require an

approved Underground Storage Facility (USF) permit. A USF permit allows the permit holder to operate a

facility that stores water in the aquifer. The criteria a USF must meet in order to be permitted include

1. The project must be hydrologically feasible

2. The applicant must have financial and technical capability

3. The applicant has agreed in writing to obtain any required floodplain use permit from the county flood

control district before beginning any construction activities

4. The project may not cause unreasonable harm to land or other water users within the area of impact, and

5. The project will continue to be monitored to ensure storage does not cause the migration of poor quality

water

The HUC NF Campus l WRF USF Permit application will be pursued prior to the construction and operation of

recharge facilities

5.5 Water  Storage  Permi t

A Water Storage (WS) Permit allows the permit holder to store water at a USF or GSF. in order to store water

the storer must provide to ADWR evidence of its legal right to the source water proposed for recharge. A contract

for CAP water must be submitted to the Department prior to storing CAP water obtained pursuant to that contract

and water storage must occur at a permitted facility. The permit application will require the following

information

Applicant Information
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Storage Facility Information

Consent to Water Storage

Type of Source Water

Non~Recoverable Water

Permit Duration

Legal Right to Source Water

Agreement to Comply with Groundwater Savings Facility Plan of Operation

The HUC NE Campus 1 WRY WSP application will be filed prior to the construction and operation of recharge

facilities

5.6 Approval to Construct/Approval of Construction

An Approval to Construct must be obtained from MCESD before any construction of the WRF can begin. The

Approval to Construct process includes a review of all project documentation including the Design Report and

Design Drawings. When the Approval to Construct is issues, construction of the WRF can begin. When

construction is complete and a start-up plan is developed for the facility, the Approval of Construction process

can be started. In order to obtain the Approval of Construction, MCESD must review and approve the start-up

plan, inspect the facility, approve the validation and commissioning of the facility, and approve the O&M

Manual. The final step in obtaining the Approval of Construction is the submittal of As-Built Drawings

5.7 Special Use Permit

A Special Use Permit is required for all wastewater treatment facilities in Maricopa County. This is a zoning

permit that allows for the construction and operation of industrial activity in an area that has not been previously

zoned for industrial activity. The Special Use Permit process involves an extensive Citizen Participation Program

that includes notifying adjacent property owners and stakeholders in the area. The review process also includes a

Site Plan review, Narrative Report, Traffic Study, and Drainage Study. The HUC NE Campus 1 WRF Special

Use Permit was approved by the Maricopa County Board of Supervisors on June 4, 2008. The Special Use Permit

is expected to be issued by July 7, 2008
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APPENDIX A

SBR Manufacturer Design Calculations



SIEMENS FILE no. JTP-08xxx

SIEMENS

Hassayampa Ranch WRF

OMNIFLO® SEQUENCING BATCH REACTOR

DESIGN CALCULATIONS Rev. No.
Prep. Bv: KSG

Two Tank SBR

DESIGN PARAMETERS:

Eng I.i.sb...4.n.it§ Metric.Unitsinfluent 8< Effluent Characteristics

Flow
Peak Instantaneous

COD to SBR

0.50
1 .50

MGD average
MGD *

1,893 m*3/d
5,678 m"3/d

600
432

mg/I total*
mg/I soluble

Effluent COD < mg/I*
not required

COD removed

Peak sustained COD load

993 kg/d2,189 lbs./dav

mg/I, for not more than
consecutive days

900
3

BOD to SBR 300
1 ,251

mg/I
lbs./dav 567 kg/d

Effluent BOD < 10
10

mg/I
mg/I required

BOD removed

TSS to SBR

1,230 lbs./dav 558 kg/d

300
1 ,251

mg/I
lbs./dav 587 kg/d

40 % *Inert TSS fraction

Effluent TSS < 10
10
21

mg/I
mg/I required
lbs./dav 9 kg/d

(*notes values assumed by Siemens, which must be vcrilied or revised by client or his designated agent)
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influent dissolved solids, TD

lnfluent NH4~N

500 mg/l

30
125

mg/I
lbs./dav 57 kg/d

Influent TKN 45
188

mg/I
lbsjday 85 kg/d

Effluent NH3-N 1 0

1.0

Effluent Total Nitrogen 8
8

Influent Phosphorus 9
36

mg/I
mg/I required
Assumed standard uninhibited nitrification rate
mg/I
mg/I required
Assumed standard uninhibited nitrification rate
mg/I
Ibs./dav 16 kg/d

Effluent Phosphorus 2.0 mg/I
not required

Winter Temperature (mfr.)
Summer Temperature (max

3,000 mg/ I@TwL

Reactor 8< Process Characteristics

Design MLSS

Hvdr. Retention Time proved 1.58 days 37.8 hours

Aerobic Sludge Age (SRTo><
System SET
B3osol§ds vivid factor

8.5
17.0
0.25
0.54

days min. SRTox
days
QVSS/qCODr/d
QVSS/g;;6ODr/d

Aerobic or Oxic FLM 0.25
0.13
0.06

1.500

QCOD/QMLSS/d
QBOD/QMLSS/d
QBOD/QMLSS/d
ft. MSL

System F:M
Elevation

Average barometric pfessur 13.91 psi 96 Pa

H. PROCESS PARAMETERS

Average COD removed

Maximum COD removed

Minimum SeTa - peak loads

2,189 lbs./day

3,440 lbs./dav

7.3 days

993 kg/d

1 ,660 kg/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Avg biosolids yield, div

Avg net sludge yield (bio+ine

547 ibs./day 248 kg/d

1.039
1.156

lbs/d based on CODi
lbs/d bases on BODe

47t kg/d
524 kg/d

613 kg/d

4,469 kg

1.491 m"3

Maximum siudqe yield

Required aerobic mass

Required aerobic volume

Aerated portion of cycle

Required total SBR volume

1.352 lbs/d based on COD:

9.853 lbs MLSS

0.39 MG

50.0 %

0.79 MG 2.981 m"3

IH. SBR BASIN DESIGW

19.81 m

13.72 m

18.61 m

Number of SBR basins

/f Rectangular Basins are used

Length/Width Ratio

Length

width

If Round Tanks are used

Diameter

Maximum Water Level 18.0 Ti

Nominal Bottom Water Lave 15.1 ft
(The minimum hydraulic wafer level is typically well below momma! BWL)

TWL at Design Average FIG

Tata! Volume in SBR's

Toto Retention Time in SBF

18.0 ft

0.79 MG 2.981 m/\3

37.8
1.58

h is
days

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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4/2/2008Two Tank SBRMcBride Enqineerinq Project

IV. OXYGEN REQUIREMENT:

First Estimate :

lbs. O2/ib. BOD removed 1.31

lbs. O2/lb. TKNoxidized 4.6

lbs. O2/Ib. NOsX denitrified -2.86 60 %

Actual Gxvqen Req'd_ AOR 2,017

kg O2/kg BOD removed

kg O2/kg TKNoxidized

Denote efficiency :

lbs. O2/dav 915 kg/d

Second Estimate

Check AOR estimate against mass balance 5
(TKNOX may be included in COD, assume not)

AOR = COD% .. CODw CODes + 4.6*TKNox - 2.86*N03Ndn
where 2

CODi = influent :; 2,502 lbs./dav 1,135 kg/d
CODw : wasted : 657 lbs./day 298 kg/d

CODes : off solubh= 313 lbs./dav 142 kg/d
TKNox** : oxidized : 140 lbs./day 63 kg/d
No3ndn : denitrified 71 Ibs./day 32 kg/d

The oxygen requirement determined by mass balance is:
AOR : 1,973 lbs./dav 895 kg/d

Differences in AOR values calculated is due to assumptions for sludge yield, for
effluent COD 8< BOD, and for oxidation of NH3-N in the COD analysis. Precise
determination of AOR requires a detailed plant or pilot study. Use highest
value in lieu of better data. Therefore :

DESIGN AOR : 2,017 lbs. O2/day 915 kg/d

Convert Process, or Actual Oxygen Requirement (AOR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice 3

AOR * Cs
a * (ft>Csd .. DO) * Q5"(T-20)

SOR

Where:

Cs : DO saturation at Send Cordite
: 9.07*(1+0.4*D/34)

= 10.99 mg/I

Elev. Factor, Fe = 0.94

Cad : DO saturaiisn at design conditions
= Cst*(Fe+0.4*D/34)

where : Cat :: DO saturation at liquid Temp 8< 1 sea level
: 8.24 mg/I

Therefore, Cad : 9.53 mg/I

(*n<>tes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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SWD. D : 18.0 ftAlpha, a : 0.85

DO., mg/I : 2.0 mg/i

Liquid Temp,T : 25 °C

Therefore

Beta. 8 : 0.95

Theta. QI : 1.024

Standard Oxvgen Required, SOR 3.285 lbs. O2lday 1.491 kgld

v. PROCESS DEssGf~a

CYCLE TIMES

4.0 Der §6~13

3.0 hrs. per basin

6.0 hrs. per basin

3.0 hrs

1.5 hrs 50 % of FILL is anoxic

No. of batches/dav/SBR

Maximum Fill time

Complete Cycle time

Fl!! time at Design Flow

Anoxic Fill time

Aerated Fill h re1.50

1.50

0.75

hrs

hrs

50 % ofcycle is aerated

0.50 hrs

React time

Settle Time

Decant time

idle time 0,25 Iwis

VI. AERATION SYSTEM DESIGN

Aerator elevation

Nozzle Cant

Avg aeraisr submergence

Total aeration time

15.1 ft

3.00 hrs./cvcle

hrs./basin/day

lbs./hr/basin

12.0

SOR for aeration design 137 62 kg/hr

1.13 m"3/min/let

1,16 m"3/min/let

Design passing rate

Site gassing rate

40.0 ScFm/let

40.9 IcFm/iel

(*notes values assumed tty Siemens, which must be verified or revised by client or his designated agent)
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Absorption efficiency

Design air flow 579 SCFM 16 m"3/m

14 Model 40 JetsJets required per basin

Jet headers per basia

Jets per header
Orientation 1

to Mode! 40 Jets
L

VOL BLOWER DESIGN CALCULATIONS

Operating blowers 1 per aerating basin

Type of Blowers

Total Number of Blowers

Air flow per blower 984 m'*3/hr

2 including a spare

579 SCFM

0.3 nsiQ

psi (absolute)

2.07 Pa 0.02 bar

0.94 bar

0.05 bar

inlet losses

Net inlet pressure

Discharge piping losses

Static head + Aerator loss

13.61

0.7 psig

93.83 pa

4.83 Pa

6.66
6.81
5.57

0siQ average
psig at Max. W.L
psig at Min. W.L

45.89 Pa
46.95 Pa
38.43 Pa

0.46 bar
0.47 bar
0.38 bar

Total discharge pressure 7.66
7.81
6.57

psig average
psig maximum
pgiq minimum

52.78 Pa
53.85 Pa
45.32 Pa

0.53 bar
0.54 bar
0.45 bar

Design ambient temp 100
0

°F maximum
°F minimum

663 ICFM average 18.79 m"3/min

5968 Pa 0.68 bar

Site air flow required

Equiv. sea lave! pressure

Nominal biowef efficiency

8.66 psig average

64 %

BHQ per blower 28.8 BHp/Blower 21.5 BkW
23.8 l<vv @ 90%

Blower BHQ/aerating basin 28.8 BHp/Basin 21.5 BkW
23.8 kW @ 90%

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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VIA. PUMP DESiGN CALCULATKDNS

Number of pumps 1

Tvpe of Pumps

per basin
1 = Dry pit Centrifugal
2 : Submersible Centrifugal
3 : Submersible Propeller

Total number of pumps 2

Flow per pump 2.748 GPM 173.2 I/s

Required let head

System headiness

Total pump head

Assumed pump efficiency

BHQ per pump 19.2 BHD/Pump 14.3 BkW
15.9 kW @ 90% ME

Total pump BHQ/basira 19.2 6Hp/Basin 14.3 BkW
15.9 kW @ 90°/o ME

ix . AERATiON SYSTEM SUMMARY

Standard Oxvgen Required 3,285 lbs/day 1,493 kg/d

Avg, BHp for 24 hrs 48 BHp

Assume Cost of Power 0.05 /KW

Max. Annual Cost of Power 17.398 8/vr, (assuming 90% motor efficiencies)

A0Lua! Q. draW /Iv le§8 due to Demand-.t?fon.o1"tiQQa!,aeta§1.Qu pr0cess control

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 7
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DECANTER SIZING

Cries per Dav

Volume per decant 62,500
62.500

0.50

Gallons at Design Flax
Gallons Decantable
hrs

237 m/\3
237 m/"3

Decant time

Average decarli How 2.083 GPM 131.4 I/s

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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SIEMENS
4/2/2008

McBride Engineering Project

AEROBIC DIGESTER AERATION SYSTEMS

DESIGN CALCULATIONS

24 Dav SRT

DIGESTER DESIGN PARAMETERS

English U.ni1§ Metric Units
Sludge Production Estimate

On a COD Basis
COD removed

Avg biosolids yield, dX

2.189 lbs/d 995 kg/d

248 kg/d547 Its/d
Assumes yield

Avg net yield (bio-I-inerts)

Design sludge production

0.25 g/g

1.039 Its/d based on CODr

1,156 lbs/day (bio+inert TSS)

471 kg/d

524 kg/d

On a BOD basis
BOD removed 1,230 lbs./day 558 kg/d

1,156 lbs/day

8,500 mg/I

524 kg/d

26 M*3/d

sludges# BOD rem

Avg net yield (bio+inerls)

Waste sludge concentration>

Gravitv Thickened ? (Y or l\

Digester sludge concentration

Digester sludge production

Elevation

Avg. barometric press

6,933 god

1.500 ft. MSL

13.91 psi 95.9 Pa

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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H. DIGESTER BASIN DESIGN

Number of digesters

Solids Retention Time 23.8 days SRT

If Rectangular Basins are used
Lenqih/WidthRatio

Length

Width

19.81 m

If Round Tanks are used
Diameter 11.44 m

6.10 m

626 m/\3

Side Water Depth

Total Digester Volume 0.17 MG (Nominal)

HL DIGESTER OXYGEN REQUIREMENT

Percent VSS

Liquid Temperature

%> VSS reduction, Expected

% VSS reduction, Design

Lbs. OF / lb. VSS destroyed

20

39.0 %

218 kg/d
1 kglhr

Convert Process, or Acfua! Oxygen Requirement (AOR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice

AOR * Cs
a * (f$Csd ... DO) * ®"(T-20l

Actual Oxygen Required 480 Ibs.lday
20 ibs.lhr

Where

Cs = DO saturation at Send Cordite
9.G7*(1 +0.4-*D/34)

11.20 mg/i where

Cad : DO saturation at design conditions
Cs'£*(Fe+0.4*D/34)

Cat : DO saturation at i€quid Temp 8 sea level
9.07 mg/E

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 10



Elev. Factor. Fe : 0.94 Therefore. Cad = 10.70

SWD. D :: 20.0 ft

Beta. 13 = 095

Alpha, a : 0.75

D§ssolve<i OF : 20 mg/i

Liquid Temp, T = 20 "C

Therefore

Theta. Q : 1.024

Standard Oxygen Required, SOR 878 Ibs.Iday 399 kg/d

IV. DIGESTER AERATION AND IVHX!NG SYSTEM DESIGN

16.6 kg/hr

0.57 m"3/min/diffuser

19.0 ft

37 lbs./hr/basin

20.0 SCFM /Diffuser

20.5 ICFM /Diffuser 0.58 m"-3/min/diffuser

12.8 Diffusers per basin

8? .7 30 scfm/1000 ft

Aerator elevation

Nozzle Cant

Aerator submergence

SOR for aeration design

Design gassing rate

Site gassing rate

Absorption efficiency

Diffusers reg'd for aeration

Mixing Power required

Add'I diffusers reg'd for mini

Diffuser grids per basin

21 .4 Diffusers per basin

35Diffusers per grid

Design air flow 700

Diffusers per basin

SCFM per basin 19.8 m"3/min

v. EIGESTER BLOWER DESIGN CALCULATIONS

Operating blowers 1 per digester

Tvpe of Blower

Total Number of Blowers 2 including a spare

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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412/2008Bride Enuineerincx Project 24 Day SRT

700 SCFM 19.8 m"3/min

2.1 pa

Air flow per blower

Inlet losses 0_3

13.61

989 *

psi (absoiutel 93.8 Pa

0.7 4.8 Pa

8.33 57.4  pa

Blower inlet pressure

Discharge piping losses

Static head + Aerator loss

Blower discharge pressure

Design ambient temp.

9.33

nsiq *

psig average

psig average 64,3 Pa

100
0

°F maximum
°F minimum

37.8 °C
-17.8 °C

802 :CFM average 22.7 m"3/min

10.56 72.8 Pa

64

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHIJ per Blower 41.1

psig average

% *

BHD/E3lower 30.7 BkW
34.1 kW @ 90% ME

Blower Bop/aeratirg basin 41.1 6Hp/Basin 30.7 BkW
34.1 kW @ 90% ME

VI. DIGESTER PUMP DESIGN CALCULATIONS (noT REQUIRED):

VH. DIGESTER AERATION SYSTEM SUMMARY:

Standard Oxvgen Required

Avg. ¥3Hp for 24 hrs.

878

41

lbs./d 399.1 kg/d

Daily Usage
34.1 kW
818 kwhrs/d

Assume Cost of Power

Max. Annual Cost of Power

0.05

14,931

BHp

$/kW

$/vr, (assuming 90% motor efficiencies)

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 12
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GLOBAL VVATER
RELIABLE RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

APPENDIX B

Pulsed-Bed Filter Information
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The Hydro{lear® sand filter was first installed in a small
Ohio subdivision in 1967. We've come a long way since
then, having installed over 600 units for both municipal and
industrial applications worldwide. And, in 1981, the
Hydro-Clear® fi lter was approved for the California
Department of Health's strict Title 22 requirements for
unrestricted water reuse applications

The Hydro Clear® filter features a unique underlain
system and a shal low bed of  mono-media,  f ine
grained sand. This design permits the filter media to
be "pulsed" periodically as solids build up, extending
the filter runs and automatically keeping the filter on
l ine,  despi te varying loads and changing water
characteristics

This same technology is probably already at work
solving problems exact ly l ike yours.  W hether the
upstream process is raw water treatment, trickling filter,
lagoon, oxidat ion di tch, or conventional act ivated
sludge, downstream treatment is RO, UV or chlorine
contact, or downstream is production activity, a prize
trout stream, conventional river or recreational lake,
golf course or landscape nursery, we're doing it

Construction and excavation costs are minimized with
the Hydro-Clear® filter due to its shallow cell design
typically ranging from six to nine feet deep. This design
also allows it to backwash with unmatched efficiency
and cost-effectiveness, typical backwash rates are only
12 gpmlft2, with a total duration of 3.5 minutes. This
backwash action creates high velocity jets of water for
vigorous media scrubbing, providing high particle
contact during the backwash cycle, scrubbing the
media without completely f luidizing the bed. This
makes the Hydro-Clear® filter's backwash pump about
half the size of other filters' pumps. Make sure that
you're not wasting money on high-energy, inefficient
systems

Our filter isn't merely an adaptation of traditional potable
water f i l ters,  ei ther.  The pulsed bed, gravi ty f low
Hydro-Clear® filter was designed specifically to remove
suspended particles and turbidity from wastewater
treatment plant effluent. Designed to work around the
clock, the Hydro»Clear® f i l ter provides unequaled
efficiency, combined with the experience to keep your
plant compliant 24171365
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the Hydro Clear" sdrnd frlrer haspioneered wastewater reuse dpplIcdtuns

MJnlcipalitles that use water reuse cyst l`ll.> fare better
than those that  don't  when faced wi th drought l ike
conditions. Our Hydro Clear" filter meets the rigid State
of California Title ZZ requirements for unre,tricted water
reuse applicatiaris. There are 56 Hydro Clear filter
installations In California. of which ZN are used for water
reuse. Additional installations across the United States.
Europe and As a perform to dll local requirements.

CJIloiddl grease did olls build up m dry filter ay tem.
Trdditm ally, operator, rave combated thus build up
problem with d rrdr lud pre chlormetton Nr  l  t he
Hydro Clear* falter, you hdwe another at t on. We
semi dutJnldtrc Cllem Clear ' ay,tem emJl Mes mud
rerroJes grease tripped in the filter meld, restorlnq
the meld to Its origirdl co rlditiorl. As Ra result, there 1,
no need to pre chlorinate, arid the effluent doe, plot
deteriorate becdJ,e of the emu Llfled grease.

In most case,, the filtered effluent is used for Irrigation of
golf courses, highway medians, and athletic field,. it is
ala used for fire and dust control. In all applications,
reusing wastewater free, up potable water to be used in
the way It was intended. for drinking, household, commercial

from left to right

The Hydro Clear filter was designed
specifically for filtering wastewater treatment

plant effluents.

The Chem Clean ay,tem restores the sand to
its orzgzndl condon
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Maricopa County
Environmental Services Department

Water and Waste Management Division

Hassayampa Northeast Campus 1 Water Reclamation Facility

#2011645
Second Review Comments

The paragraph numbering below maintains the numbering of the original comments prepared by
MCESD on 6/30/08.

MCESD has Paraphrased all comments and responses for brevity.

Comments that are not listed have been satisfied.

General

1. MCESD's original comment stated that the design appears to be preliminary because notes on the
drawings state "the contractor shall submit detailed (structural/electrical) design drawings".

MES' response states that the drawing set is not preliminary, the structural and electrical. portion
of the work will be procured on a design-build basis, and the submitted drawings are intended to
delineate the scope of the structural and electrical work.

MCESD's second review comments:

a. Provide a preliminary schedule of how the owner intends to complete the design~build
project. include the time periods when the sealed drawings of each discipline will be
submitted to MCESD for review and how the construction will be phased, if appropriate.

b. The review fee for a design-build project is double the fee for a regular review project per
Maricopa County EnvironmeNtal Health Code, Chapter t, Regulation 5.c.(3). Submit the
additional review fee ($3,000.00).

MCESD's original comment questioned the sealing of drawings that are outside the engineer's
discipline.

MES' response was that the structural and electrical potion of the work will be procured on a
design-build basis.

MCESD's second review comment:

a. MCESD remains ooncemed that the engineer is sealing drawings for disciplines that are
outside his area of expertise. Provide a letter from Arizona Board of TechniCal
Registration that this' is permissible for a design-build project

Show that the owner has .the expertise to review and approve the sealed drawings
prepared by the'deSign=build contractor and how the quality of the work Will he monitored .

Design Report

Paqe 41, moeso's oriqind oommérit stated that MGESD coruoidefé the illfiuenf pump .*station to be
an of1'-site component of the W.RF and requires that the Owheif submit the design for reVievif as part of
the WRF review.

July 17, 2008

2.

4.

#2011645
MOESD ReView CoMments

b.

1 Off



MES' response states that the influent pump station is not included in its scope of work and
requests that the Approval to Construct (ATC) for the WRF include stipulations stating that
approval of the influent pump station must be obtained before an AOC is issued.

MCESD's second review comment: Design information is needed to show the adequacy of
the pump station design and how the pump station control system will integrate with the
WRF. Submit pump station design data and provide the instrumentation and control strategy
to describe how the two facilities will be linked.

Paqe 4-2. MCESD's original comment requested calculations to show how one SBR basin can be
removed from service for maintenance while maintaining treatment capacity.

MES' response stated that one SBR basin could process the full influent flow for a limited amount
of time.

MCESD's second review comments:

Define the "limited amount of time".

Provide a description of how single basin operations would work, similar to the
description contained in Section 4.3.1 of the Design Report.

Provide sealed process calculations to show how treatment will occur under single basin
operation (Refer to MCESD Comment #6, below).

a.

b.

Page 4-4. Table 2, MCESD's original comment requested signed and sealed process calculations to
demonstrate the predicted treatment results.

MES' response stated that sealed design calculations cannot be provided because they are
prepared by the SBR system manufacturer, who warrants SBR performance. MES provided a
copy of the SBR performance calculations that were prepared by the manufacturer.

MCESD's second review comments:

b.

c.

1000 Mg/l and 175 "mg Per Table 6-1 .
Service Area, Revised mar0h2007. ProVidereviSed Calculations.

a. The SBR performance calculations included inMES" response were submitted under the
seal of Brian McBride, P.E. MCESD is concerned that the' engineer may be sealing
process calculations for work that is outside hislarea of expertise. See Comment #2

Provide a copy of the SBR system manufacturer's warrantee.

The Boo, TSS, coo, and Total N shown in the process calculations are 300 mg/l, 300
mg/l 600 mg/I and 45 mg/l respectively, These amounts should be 400 mg/I, 400 mg/l

of the MAG 208 WQMP for the HUC Northeast

Page 4-9. MCESD's original comment (a..)stated that the report must include a detailed description of
the effluent reuse disposal sites.

MES' responSe stated ttiat direct reuse is MES' top priority, specify reuse disposal sites have not
been determined, and an AZPDES :permit has been obtained.

MCESD's second review comment: Section 7.1.1 of the MAG 208 WQMP for the HUC
Northeast Service Area, Revised March 2007, states that"'Campus 1will discharge, only as a
last resort, to the Hassayampa River when/if production exceeds the reuse and recharge
demand." Provide a copy of the master planning, design, and construction scheduling of all
reuse, recharge, and discharge projects.

Drawings

21. N22 MCESD's original Oomments were similar to Comment #4 and listed specific design
requirements for the influent pump station.

MES' responsewas similarto its response tn Gommeny#4.

~mcEso's seborrd review comment. Same asffor Comment #4.
July 17; 2008#2011645

MCESD Review Comments 20f3

5.

6.

9.

o.
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23. NO. etc.: MCESD's original comment stated that it needs to see how the overall system will be
controlled and requested a control logic description

MES' response stated that the controls and logic description are the responsibil ity of the
contractor's El&c designer

MCESD's second review comment: Provide upgraded process and instrumentation drawings
that show how the entire system will be controlled and a detailed control and instrumentation
description

Specifications

30. MCESD's original comment was "A Set of signed and Sealed specifications is needed

MES' response stated "Project specifications have not been prepared Per the intended
design/build procurement the equipment will Pa specified by model number and equipment

.$gbmiftalg

MCESD's second review comment

a.

selection will be finalized by shop drawing

Provide technical literature for all equipment that will be used for the project

Materials and workmanship standards mustalso be established to define the quality of
the project. Provide a copy of the documents that require the design-build contractor to
construct the project to. the quality standards .established the owner

#2011645
MCESD Review Comments

JUly 17,2008



Please note that as files with the date 060208 attached are for the initial submittal to MCESD, and as files with the 070708 date
attached are for the resubmittal.

Thanks,
Deanne

If you have any issues - please let me Know.

Deanne m. Kincade, P.E.
Senior Project Manager
McBride Engineering Solutions, inc.
6100 W. Gila Springs Place, Suite 7, Chandler, AZ 85226
Tel: 480.759.9608 Celt: 480.390.7234 Fax: 480.706.1106

From: Robin Bain [mailtozRobin.Bain@gwresources.com]
Sent: Wednesday, July 16, 2008 6:00 PM
To: Tim Sabo, Debbie Amaral
Cc: Deanne Kincade
Subject: Hassy Ranch ATC application and response to comments

Page 2 of 2

Tim
Tomorrow morning you should be able to pull down the scanned files
when they are ready? Thanks

Deanne can you email us and let us know

https://smblive.cybertrails.net/globalwaterresources

and this sign in information:

Username: g@bal.download@ wresources.com

Password: gwdownload

Robin Bain Phn 623.580.9600

Fax 623.518.4013

Cell 623.217.7202

Director of Regulatory Affairs
Robin.Bain@gwresources.com

Global Water
21410 N. 19th Avenue, Suite 201, Phoenix, AZ 85027
www.gwresources.com

This e-mail message (including any attachments) contains confidential information intended
for a specific individual and purpose, and is protected by law. If you have received this
message in error, please notify the sender at (623)580-9600 and dciete it immediately. Any
disclosure, copying, or distribution of this message, or the taking of any action based on it, is strictly
prohibited,

Please consider the environment before printing this email.

7/25/2008
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MCBRIDE ENGINEERING SOLUTIONS. INC
6100 W. Gila Springs Place. Suite 7
Chandler. AZ 85226

Principal
Brian p. Mc8fide. P.E

July 22, 2008

Ken James
Maricopa County Environmental Services Department
Water and Waste Management Division
1001 N, Central Avenue, Suite 150
Phoenix. Arizona 85004

Hassayampa Utility Company Northeast Campus 1 WRF
MCESD No. 2011645
Review Comments dated July 17, 2008

Dear Mr. James

We have reviewed your second comments on the Hassayampa Ranch WRF design dated July 17, 2008, and have
addressed the following items per your request. We have included your second review comments (in italics)
followed by our response (in bold)

GENERAL

1. a. Provide a preliminary schedule of how the owner intends to complete the design/build project. Include
the time periods when the sealed drawings of each discipline will be submitted to MCESDfor review and how
the construction will be phased, appropriate

The estimated start of construction is tentative based on the pace of development, and the final
construction schedule will be determined by the Contractor. However, the preliminary project
milestone schedule is as follows

Soiicitation For Contractor SOQs
Award of Contract
Execution of Contract
Begin Major Equipment Submittals
Structural Design Submittals
Contractor Mobilization
Initiate Excavation, Civil and Site Preparation
EI&C Design Submittals
initiate Facilities Construction
Initiate Equipment Installation & El8cC Construction
Substantial Completion
Startup and Commissioning
Final Completion

March 2009

April 2009

May 2009
June 2009

July 2009
July 2009
July 2009
September 2009
November 2009
March 2010
October 20 IO
November 20 l0

December 20 IO

Re:

MES 1 6100 w. Gila Springs Place, Suite 7 o Chandler_ AZ 85266 O Phone 480/759-9608 Q FAX 480/706-1106
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b. The review fee for a desig/1/build projeel is double the fee for a regular review project per Maricopa
County Environmental Health Code, Chapter 1, Regulation 5.c.(3). Submit the additional review ac
($3,000.00)

The additional review fee is enclosed

a. MCESD remains concerned that the engineer is sealing drawings for disciplines that are outside his area
of expertise. Provide a letter /ram Arizona Board of Technical Registration that this is permissible for a
design/buildproject

According to Kathryn Fuller, the Investigations Manager at the AZ Board of Technical Registration
R4-30-301 does not prohibit the Registered AZ Civil Engineer from providing sealed drawings that
specify the requirements for the construction of the structural ox' electrical work provided that the
documents indicate that the design is the responsibility of the contractor. She agreed that this is
common for design-build documents or for specific portions of the work such as fire protection systems
or pipe support design. She said that there is no method to request a pre-emptive clarification of the
rules but that she would be willing to discuss the matter with you directly. Her direct phone number is
(602)364-4945

b. Show the! the engineer has the expertise lo review and approve the sealed drawings prepared by the
design/bzfilcl' contractor and how I/ve qua/ily of work will be monitored

As stated in the documents, the structural and electrical design drawings must be completed by a
registered Arizona engineer and will be reviewed by the Owner or the Owner's Professional Engineer
consultant for compliance with the requirements. Registered professional engineers are responsible
for the designs they complete and we know of no statutory requirement that the designs be reviewed by
another professional engineer. However, once the contractor is selected Global Water plans to hire a
qualif ied civil engineer to provide construction engineering services whereby all the contractor's
submittals will be reviewed and the quality of the work will be closely monitored

DESIGN REPORT

4. Design if /nation is needed lo show the adequacy of the pump station design and how the pwnp station
control .sv.s'ze/n will integrate with the WRF. So/bmi! pump slazion design dam and provide The instrumentation
and control strategy lo describe how the Iwo facililies will be linked

The Influent Pump Station Basis of Design and Control Descriptions are attached for your review

5.  a . Defoe the "limited amountoftime

By a "limited amount of time" we mean that this temporary operation mode does not provide the same
energy efficiency or process redundancy that is provided under full operation and so should not be
considered a normal or long-term operating mode

b. Provide a description of how single basin operations would work, similar to iN description contained in
Section 4.3. 1 oflne Design Report

Per the SBR system manufacturer: "When one tank operation is desired, the system is operated in the
continuous flow mode. Flow is directed to the one tank selected. During continuous feed operation, the
liquid level will always rise at a rate proportional to the influent flow rate, except during/illed decant
In order to allow adequate time for filled settle and fllerl deca/11. aeration must be halted below the
normal TWL. As the flow rate increases, the controller will stop aeration at lower liquid levels to allow

2.
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time forfiled settle. These elevations have been set in the program and cannot be changed without
consulting the factory. Since arzoxie Jill takes place during filled settle and filled rleeant periods, the
aeration system will typically start operation shortly after the end of filled decant. In one-tank
operation, as in multi-tank operation, the decanters automatically open at ETWL, which is typically
TWL plus one foot. There is no normal TWL in single-tankoperation

Since one~tank operation hasno react or idleperiods, there is no automatic Vacflush or sludge wasting
These operations must be done manually

Note: The continuous flow mode of operation is only to be used if necessary. In time, effluent quality
can degrade under continuous feed operation. In addition, nutrient removal is less efficient under
continuous feed operation

c. Provide sealed process calculations to show how lreafmenl will occur under single basin operation

As stated previously, the SBR process is the responsibility of and guaranteed by the manufacturer and
therefore we cannot provide sealed calculations for their design. However, the ability to operate under
the design conditions in single-basin mode is a requirement for the manufacturer's design

The SIR performance calc://ations included in MES' response were subrnitled under' iN seal of Brian
McBride, P.E. MCESD is concerned that the engineer may be sealing process calculalionsfor work I/1aI is
outside his area of experlise

The SBR performance calculations were provided by the selected manufacturer and attached to the
report. While MES (generally) and Brian McBride, P.E. (specifically) are highly qualified to produce
and seal such calculations, in this ease the process performance is the responsibil ity of the
manufacturer and therefore the calculations were not developed or sealed by MES

b. Provide a copy of the SER system manufacturer 's warrantee

As with any other piece of process equipment such as a UV disinfection system, the SBR system
manufacturer's performance guarantee and warranty information will not be available until
completion of the equipment procurement process

The EOD, 7195: COD, and Tore] N shown in the process calculations are 300 mg/L, 300 mg/L, 600 mg/L.
and 45 mg/L, respectively. These amok/nfs .should be 400 mg/L, 400 mg/L, 1000 mg/L, and 75 mg/L per Table
6-1 of the MAG 208 WQMP for the HUC Norlheasi Service Area, Revised March 2007 Provide revived
calculations

The BOD, TSS, COD and Total Nitrogen conditions presented in the MAG 208 WQMP were
conservative in nature and account for potential long-term influent wastewater conditions at build-out
of the facility. Influent wastewater characteristics assumed for the initial phase of the Hassayampa
Ranch WRF are based on typical values for new Arizona developments and current data obtained from
Global Water's PVUC Campus 1 WRF from February 2007 to February 2008. The influent
assumptions used for this phase are consistent with previous values submitted to and approved by
MCESD for similar facilities

9. Section 7.1. I of the MAG 208 WQMPfor the HUC Northeast Service Area, Revised March 2007. glazes that
Campus 1 will discharge, only as a last resort, Io the Hassayampa River when/yprodzzelion exceeds the

reuse and recharge demand " Provide a copy of the master planning, design, andconstruction scheduling q
all reuse, recharge, and discharge projects

MES 0 6100 w. Gila Springs Place, Suite 7 • Chandler, AZ 85226 • Phone 480/759-9643 | FAX 480/706-1106
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All effluent disposal requirements for this phase of the facility are satisfied solely by the 1.0 MGD
AZPDES permit already approved by ADEQ. Additional forms of effluent disposal, including direct
reuse and recharge, will be permitted as they are developed.

DRAWINGS

21. N2: Same avfor Comment #4..

Please see response to Comment #4,

23. N4, etc: Provide upgraded process and instrumentation drawings that show how the entire system will be
controlled and a detailed control and instrumentation description.

The completion of "upgraded" process and instrumentation drawings (P&IDs) that show how the
entire system will be controlled and a detailed control and instrumentation description are the
responsibility of the contractor. The contractor is not under contract at this time, but P&IDs and
control descriptions will be submitted upon completion.

SPECIFICATIONS

30. Cr. Provide tec/mica! lilerczfurefor all equivmenl the! will be used for the project.

The only equipment that has been pre-selected at this time is the Siemens Jet Tech OMNIFLO SBR
system. Technical literature on the OMNIFLO SBR is enclosed for your review. No other equipment
has been pre-selected or sole-sourced and therefore technical literature will not be available until the
equipment is procured.

\

b. Materials and workmanshqz standards must also be established to define the quality of the project.
Provide a copy of the documents that require the design/build contractor to construct the project to the
quality standards established by the owner.

Global Water is currently developing a Standard Form of General Conditions of Contract between
Owner and Design-Builder for the Hassayampa Ranch WRF project (per Design-Build Institute of
America). This document and the System Level Technical Statement of Requirements (TSORs)
included will dictate the quality standards established by the Owner. In addition, once the contractor is
selected, Global Water plans to hire a qualified civil engineer to provide construction engineering
services whereby all the contractor's submittals will be reviewed and the quality of the work will be
closely monitored.

MES » 6100 W. Gila Springs Place, Suite 7 Chandler, AZ 85226 Phone 480/759-9643 - FAX 480/706-1106 4
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We trust that the responses provided herein will be sufficient response to all deficiencies. If you have questions
or concerns, please contact me at 480-759-9608.

Sincerely,

r

rial P McBride, P.E
Principal
McBride Engineering Solutions, Inc.

Enclosures

cc: Jason Betake, P.E., Director of Engineering, Global Water Resources

MES e 6100 w. Gila Springs Place, Suite 7 Q Chandler, AZ 85226 I Phone 480/759-9643 0 FAX 480/706-1106 5
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GLOBAL WATER
RELIABLE . RENEWABLE < UEUSABLE

HASSAYAMPA RANCH (CAMPUS 1>
WATER RECLAMATION FACILITY

Influent Pump Station
BASIS.QEDE.SIGN-AND-COACTRQL DESCRIBTIOJB/

July 2008

1.0 INTRODUCTION

The Global Water - Hassayampa Utility Company (HUC) Hassayampa Ranch Water Reclamation

Facility (HR WRF) will be located on the north side of Indian School Road, east of 339"' Avenue in

Maricopa County. The facility will be in the southeastern quarter of Section 22, Township 2 North and

Range 5 West of the Gila and Salt River Base and Meridian. The Hassayampa Ranch service area

includes approximately 2,050 acres of land, predominantly north of Indian School Road and East of

343'd Avenue. The HUC HR WRF is planned to be constructed in three phases beginning with 0.5

million gallons per day (MGD), expanding to l MGD in Phase H and 3 MGD in Phase Ill

An influent pump station (ITS) will be required since the design concept is to bring flow into the HR

WRF from pipelines located in Indian School Road, which is south and downgradient of the proposed

headwords. The ITS is assumed to be on a separate site adj agent or within the right-of-way for Indian

School Road

Design and construction of the ITS is a separate project from the design and construction of the HR

WRF. This Basis of Design and Control Description document serves to detail the minimum

requirements for the ITS. As a minimum in Phase I, a large diameter pre-cast manhole or cast-in-place

rectangular station with provisions for expansion will be required. If a circular wet well design is

constructed, a second wet well may be required to accommodate additional pumps as Phase H and Phase

III are implemented

2.0 INFLUENT FLOW QUANTITY
The HUC HR WRF is planned to be constructed in three phases to service the residential and

commercial developments within die service area. Wasiiewater generation rates were described in the

Page l
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r Phase
Treatment
Capacity
(MGD)

Average
Day Flow
(GPM)

Peak Hour
Factor

Peak Hour
Flow

(GPM)

I 0.5 350 3.0 1050

4200

I

I I I 1.0 700 2.5

|
H III 3.0 2100 2.0

GLOBAL VVATER
RELIABLE . RENEWABLE REUSABLK

Design Concept Report for the WRF. The influent pump station will be required to provide pumping

capacity for the flow rates listed in Table 2- 1

Table 2-1 Design Pealdog Factors

3.0 DESIGN CRITERIA

For the initial phase the influent pump station will be required to have three equally sized submersible

sewage pumps two duty pumps and one standby. The pumps will be required to operate in a Lead, Lag

and Standby configuration. The contractor will be required to provide adjustable frequency drives

(AFD), also commonly referred to as variable frequency drives to control the speed of influent pumps

which will allow the pumps to match the influent How rate. Since start~up flows will be considerably

lower than the design capacity, the station may need to be titted with smaller temporary pumps initially

to accommodate the initial flows

There are a number of low head submersible pumps available from a number of manufacturers. The

single pump for the initial phase will be required to have a capacity range between 100 and 550 rpm

Two pumps will be expected to provide a capacity range between 500 and l100 rpm and the third pump

will be available as a true standby pump. It is anticipated that the total dynamic head for influent pump

station will range between 15 and 30-ft

3. I Station Co zyiguration

As previously stated, the ITS is assumed to be a large diameter precast concrete manhole~type station

The station will be required to have enough pumping volume to allow no more that ten pump starts per

hour, which means at low flows the pumps will be sized to operate for a minimum of 3 minutes with a 3

minute fill cycle. During average flows it is expected that a single pump will run continuously between

its minimum and full speed set points and during peak hour flows two pumps will be running

Page 2
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3.2

3.2.1

Station Appurtenances

Station Construction

The ITS is expected to be either a large diameter pre-cast concrete manhole or cast-in-place rectangular

structure. The interior concrete surface will be lined to protect it against corrosion with embedded PVC

sheet liner,~tx'owel applied, or-spray~on l 00~% epoxy coating-Fullaccess to each pump Mll-be»required

by employing either independent access hatches or a double door torsion assisted access hatch, with a

minimum of an H10 traffic rating

To prevent a build-up of corrosive gases, the pump station will be required to have a ventilation system

appropriate for its classification per NFPA 820 with odor control system for the exhaust air

3.2.2 Pump Appurtenances

The contractor will be required to provide stainless steel guide rails, mounting brackets, bolts and lifting

chains for each pump. The pumps will also be required to have friction fittings so that the pumps can be

easily removed without requiring personnel to enter the wet well

The station will be required to have two level sensing ultrasonic transmitters, one as the primary and the

other the secondary. The level transmitters will be required to be located in a still well and accessible so

operators will be able to check, clean and replace as necessary without entering the wet well

3.2.3 Piping and valves

The discharge piping will be ductile iron in coMonnance with Global Water's standard of practice. The

contractor will be required to evaluate force main options to determine the best diarneter(s) to maintain a

velocity of 2 feet per second (fps) during average day flows and between 3 and 8 fps during peak hour

Each pump will be required to have a check valve and isolation plug valve housed within a separate

valve vault located adjacent to wet well. Flexible couplings or flexible pipe joints will be required

within 2-ft of a structure or vault to prevent stress from to settlement to the pipeline

4.0 PUMP OPERATION AND LEVEL CONTRUL

The influent pump station will be required to have programmable logic controller (PLC) that is fully

compatible with Global Water's SCADA system software for controlling the operation of the pumps

Since each pump will be outwitted with an AFD speed, the pump controller will be required to adjust the

Page 3
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|

pump speed within the desired set point range.

minimum, the following controls strategy.
The contractor will be required to provide, as a

4.1 Control Locations

Local pump control is through adjustable frequency drives (1 through 3) at the Influent Pump

"sfatiah
Remote pump control is from the Plant SCADA through a PLC located in the plant control

room.

4.2 General Control Strategy

Maintain the wet well level set point with speed control.

Utilize a rotating Lead, Lag] and Standby mode of pump operation.

4.3

O

1

Specific Control Requirements

" The PLC will automatically receive an ultrasonic wet well level transmitter signal as the

process variable for the control. The pumps will be controlled based on the wet well level.

(See Figure I-l)

The operator will designate the initial pump assignments for Lead, Lags and Standby unit

through the Plant SCADA.

m Lead pump is to start automatically when the wet well level reaches the Lead Level Set Point

(1 PUMP ON) and stop automatically when the level falls to the LOW Level Set point. The

AFD will nm the pump from min. to max. speed to maintain the Lead Level Set Point.

Lag] pump is to start automatically when the wet well level reaches the Lagl Level Set

Point (2 PUMPS ON) and stop automatically when the level falls to the Lead Level Set

point. The AFDs will run both pumps from min. to max. speed to maintain the Lagl Levei

Set Point.

The PLC will rotate Lead, Lags and Standby unit assignment between starts in order to

equalize wear of the pumps under normal operation. The controls will be required to

automatically reassign to Standby any pump on indication of:

Pump High Winding Temperature

o Pump Seal Leak Detection

o Pail to Run Signal

Under no circumstances are ALL pumps to run simultaneously.

Any operating pump is automatically stopped (emergency shutoff) on:

o High Discharge Pressure (5 second delay)

Page 4
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o

O

O

ITS Wet Well LOW-LOW Level

Equalization Basin HIGH-HIGH Level (through PLC)

o Screening Channel HIGH-HIGH Level (through PLC)

All pumps are immediately shutdown on:

ITS Wet Well LOW-LOW Level

Screening Channel HIGH-HIGH Levelo

4.4 Recommended Initial Set Points

The initial set point ranges shown in Figure l are relative to the assumed bottom elevation of the influent

pump station, these set points are intended only as a guide.

Page 5
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Top of Slab el. 1 G90
~vv w&x *

High- High 650. (el. 10765)

High 550. (el. 10765)

Lag 1 Set 4.50` (el. 1074.8;

Lead Set 3.50' (el. 10785)

Low 250' (el. 1072.50)
Low- Low 1.50` (el. 1071.501

Bottom el. 1070 (assumed)

NOT TOSCALE

Recommended Level Set Points

FIGURE 1- influent Pump Station

4.5 Maximum Pump Speed (100%) .- 60Hz

4.6 Alerts and Alarms

O

Pump Alarms:

High Discharge Pressure (5 second delay)

Seal Leak
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Pump Fault (General)

High Winding Temperature

ITS Wet Well LOW-LOW Level (Alarm)

ITS Wet Well HIGH Level (Alert)

ITS Wet Well HlGH~HIGH Level (Alarm)

Screening Channel HIGH-HIGH Level (Alarm)

5.0 ODOR CONTROL SYSTEM

5.1 Controlled Equqrment

Dry Chemical Odor Scrubber

5.2

5.3

Instrument Numbers and Ranges

Set by Odor Control Package Supplier

Control Locations

The Odor Control System wit] be controlled by the package systems controller iodated at or

adjacent to the equipment. SCADA interface if for system monitoring only, no remote

control operation is provided from plant SCADA

5.4 General Control Strategy .- not used

5. 5 Speeyie Control Requirements - not used

5. 6 Alerts and Alarms

Fail to Run alan

5. 7 Recommended Initial SetPoints .- not used
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SIEMENS Water Technologies

OMNIFLO® SBR
PROCESS DESCRIPTION

The 0MNlFLO® Sequencing Batch Reactor process from Siemens Water
Technologies offers clear advantages not available in any other 'periodic
process Patented mechanical features including the OMNlFLO® SBR
process piping, 1D/SC Manifold, and solids excluding decanter combine with
a batch proportional operating strategy to offer process flexibility and
reliability unmatched by any otter process

Periodic Processes

The omniFLo® SBR process is a unique combination of  equipment and
controls for operating a complete secondary wastewater treatment facility
Because there are currently Tess than six manufacturers offering "periodic
processes, one must understand how each manufacturer addresses the
treatment goals,  in order to appreciate the unique advantages of  the
omniFLo® SBR process. Periodic processes are simply batch activated
stodge processes that accomplish, in discrete time periods within one tank
what conventional continuous flow plants accornptish in multiple tanks

There  is  a  w idesp read  be l ie f  tha t  pe r iod ic  p rocesses  a re  a  recen t
development, and still in the developmental stage. in truth, most early
activated sludge plants were designed to operate in a batch treatment
mode. Recent improvements in microprocessor control systems, automatic
valves, and aeration equipment have made batch, or periodic, processes
not only practical, but for most applications, very.desirable

The Sequencing Batch Reactor Process

The SBR process is an act ivated sludge process,  as are a l l  period ic
processes, but bears no similarity to the extended aeration process. An
SBR operates in a true batch mode under non-steady state conditions. It
provides for inherent f low equalizat ion and f low blending, and great ly
reduces operator skill and attention requirements. Controls range from a

£ngb4och 0MI~HF1J£>$¢s o n Pwecss Das-1rEpli.a:s -me.



simplified float and timer based system to a PC based SCADA system with
color graphics. omnlFLo*'" SBR controls use either How proportional
aeration or o_o. controlled aeration to reduce energy consumption and
enhance selective pressures for BOD, nutrient removal and control of
filaments, The omniFLo'*" SBR has improved the technology in four major
areas

Control strategy

Mechanical equipment requirements

Decanter design

Sludge wasting

In a true batch SBR, there are five basic cycles in each batch.
and variations of cycles are described on the following pages

AH cycles

Fm

React

Settle

Decant

Idle

T i m e
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Anoxic Fill

During Anoxic Fair, the basin is loaded with food in the influent through
Siemens Water Technologies patented Influent Distribution/studge
Collection Manifold (ID/SC) creating a high F:M ratio with zero E10
conditions. The Fill period is primarily anoxic, or without aeration. Aeration
is usually initiated late in the Fill period, and continues in the React period
after the intiuent flow has been diverted to another basin. The Influent
Distribution Manifold (ED/SC) allows intimate contact of the influent (food)
with the settled biomass in the sludge blanket throughout the length of the
basin (please refer to the "Equipment" section of the manual for a complete
description of the iD/SC Mariifoid). During this time, the soluble BOD is
absorbed and stored by the facultative biomass until air is received to
metabolize the food. The selective pressures exhibited on the biomass of
zero o_o. in Anoxic Fill allows good settling, facultative organisms to
predominate

11
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Aerated Fill

After about 75% of the iii period is complete, the blowers and pumps are
automatically turned on to provide air and complete mixing which initiates
the "feast" environment for the biomass. The biomass begins to metabolize
the food they have absorbed. They utilize the oxygen provided very rapidly
with high o.o. uptake rates and low residual o.o. values. it is during the
initial stages of Aerated Fill that both Nitrification and De rlitrlfication occur.
The ammonia is converted to nitrates within the highly aerated plume of the
jet. The nitrates are converted to nitrogen gas in the low D.O. areas of the
basin. The denitrifying organisms use the BOD as a food source and the
oxygen off the nitrates converting the nitrates to nitrogen gas. Siemens
offers a D nitrification step for strict effluent permits. This optional step is
detailed on the next page,

4-J
Sr:
Q)
: I

3
To Aerator

Pump V W
AERATED FILL

SIR l'roo¢ss ¥!\=¢r¢ilv1i¢a-8908
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We offer an exclusive secondary d nitrification phase in which the blowers
are turned off and the jet mixing pump continues to mix. This provides
anoxic mixing to drive d nitrification. De nittification can be inserted at any
point during the aerated cycle (Aerated Fill, React) through the control
system. Typically, the denitrificetion step fails somewhere in the middle of
the aerated cycle. The control system allows movement of the
d nitrification cycle by the operator for maximum flexibility. This can also
be easily controlled via an optional D.O. Control System

Pulnp
DENITRIFI CATION

SIR Frwcss Bwcsipxina - 861936
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React

React begins after the basin has completed filling, and the irifluent flow has
been diverted to another SBR tank. No more food (influent) enters the
reactor basin during React. This forces the organisms to scour for any
remaining BOD. Aeration continues in the full reactor until complete
biodegradation is achieved, Mixed liquor is drawn th ou ITth28illD/Sc and
USed as motive liquid for the jet aerator. React continues until the food is
consumed and the biomass enters its"'famine" state. True React (no
influent, no effluent) is critical to achieve intense famine conditions for
optimum organism selection. Tests have shown that the food is consumed
when the residual D.O. in the basin exceeds 2 mg/l, at which time the
residual o_o. begins to rise quickly. We can use self-cleaning D.O. probes
to monitor the o_o. level and signal the blower and pump to cease
operation, allowing energy conservation

F a  A e r a t o r '
P u m p

REACT

S"JR?:~uo¢§: Dv-1clil>tf¢*n ~6496



Perfect Quiescent Settle

The biomass is allowed to settle in perfect quiescent conditions, no influent
is introduced during settle and no effluent is decanted. Since the reactor is
under true quiescent conditions during settle, 100% of the reactor capacity

available for liquid/sotids separation The resetive Ioacting rate during
clarification is zero for the batch reactor. A conventional plant has loading
rates ranging from 300 to 1200 gpd/f"t2

The control system allows Perfect Quiescent Settling in the cycle at flows up
to 3.5 times average design flow, maintaining consistent treatment during
Nervy rain infiltration

SETTLE

SIR Pro-:ess Bu4:n;p:i¢:1- 96186
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Decant

Following the Settle cycle the effluent withdrawal, or Decant cycle, begins.
Decant is initiated by opening an
solids-excluding'decenter is described in the "Equipment" section of this
manual. Treated effluent is discharged. through the decanter from
approximately 18 inches below the surface, avoiding discharge of any
surface contaminates. Decent continues until approximately the upper 1/3
of the basin is discharged.

automatic valve. The Siemens floating,
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ldlelWaste Sludge

While the reactor waits to receive flow, settled sludge is drawn through the
trrfluent Distribution Sludge/Colieotiorl Manifold (ID/SC) and pumped to.the
digester. The jet motive liquid pump is utilized as a waste sludge pump.
The settled sludge is withdrawn through the sludge collection manifold,
which runs the length of the basin. This multi-point sludge withdrawal yields
the thickest sludge possible, reducing side stream sludge treatment
operation and maintenance.

11

IDLE/WASTE SLUDGE
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SIEMENS Water Technologies

OMNIFLO SBR DESIGN CRITERIAKY

SRT and F:M Ratios I D.O. Uptake I Selective Pressures

in an SBR's cycle of operation the oxygen uptake rate, FJM ratio, and o_o
are constantly changing. When aeration is initiated, after the Anoxic Fl!!
period, the FIM ratio is high, and the oxygen uptake rate is very high (it can
exceed 125 mg/l/hr). At the end of the Aeration period (React), the F:M ratio
is zero and D.O. uptake rate will be less than 15 mg/I/hr. it is this non-steady
state operation that is one key to the SBR process. The wide swings in the
F:M ratio place selective pressures on the biomass

The period when the F:M ratio and 8.0. uptake rate are high is a "feast
period, food is plentiful, and the D.O. level stays near zero because the
oxygen demand exceeds the aeration system's average capacity. This
feast" period inhibits slow growing obligate aerobes such as filaments, and

encourages the growth of floe-forming, facultative zoogleal organisms

The period when the F:M ratio and D.O. uptake rate are tow is a "famine
period. This "famine" period is also known as endogenous respiration. This
occurs at the end of React when ell available food has been utilized. The
famine" period inhibits less hardy aerobic filaments, encourages the survival

of good settling zoogleai and facultative organisms. The anoxic vs. aerobic
selective pressures on the organisms yields a facultative biomass that forms e
tighter floe and settles better than e strictly aerobic biomass. Continuous flow
plants contain a mostly aerobic biomass, which often causes poor settling and
bulking problems

The two cycles which establish the selective pressures on the biomass are
Arloxic Fill and true React. Siemens Water Technologies typically use 75%
Anoxic Fill and 25% Aerated Fill. Equally important is a true React period
with no influerlt and no effluent. Continuously filled systems can not provide
true "React

We maintain "Arioxio Fill and React" considerably above design flow, thus
maintaining the selective pressures on the biomass. All other SBR suppliers
compromise Anoxic Fill and true React at flows above design, limiting the high
quality consistency of the effluent from the SBR

&¢bM¢\ OMN!FI.'OiEF SHE lkaign ihitcria - 6486



Aerobic SRT or F:M / MLSS I HRT

We engineer and design the OMNIFLO SBR based on an aerobic SET or
F:M basis. For a two basin SBR, our strategy calls for the aeration system to
be operated for  37.5% of  each cycle,  at  design f low. Other SBR
manufacturers aerate for 50%. 60% or even 70% of each cycle. This results
in smaller aeration equipment, but severely limits or eliminates the selective
pressures, demand proportional aeration, and field flexibility

®

For a typical domestic plant requiring nitrification, the average F:M during the
aerated period is 0.30 (starting at 0.6 and ending at 0.0). When corrected for
aeration time, the aerobic design F:lVi will be 0.2115 (0.30 x .375). The
OMNIFLO SBR basin is typically designed et an MLSS concentration of
2,500 mg/l et top liquid level, This value is based on operating experience in
our numerous facilities. However, it should be noted that MLSS is a control
mechanism for the SBR. The MLSS range we have successfully experienced
:- Anna 8000 mg/I Siemens designs at 2500 mg/l, which proves reliable
and flexible in the field. Flexibility to adjust this value is critical. Higher design
values significantly reduce the ability to store solids. Siemens design
procedure yields 18 to 22 hours retention time. The decant volume is
approximately one third of the total basin volume

®

Nutrient Removal

Our municipal SBR facilities provide biological nutrient removal of nitrogen
and phosphorus. The ID/SC manifold eliminates the need to operate mixing
pumps during "Anoxic Fifi". The ID/SC achieves intimate contact of the food
with the biomass because raw influent is distributed evenly throughout the
bottom of the tank into the settled biomass. Anoxic or Anaerobic conditions
are assured in the sludge blanket allowing biological release and later
remove! of Phosphorus assuming the f3OD:P ratio is sufficient (as shown on
the graph on the following page)

Biological conversion of Ammonia to Nitrates begins during "Aerated Fill", as
does conversion of Nitrates to Nitrogen gas. The denitrifying organisms will
continue to be active until the residual DO. in the basin exceeds 2.0 mg/I at
which time they will use the available free oxygen. Tests have demonstrated
most omnlFLo® SBR's from Siemens will remain anoxic except for the highly
aerobic jet plumes, or hold the D.O. below 2.0 mg/I, for 40 to 90 minutes after
the blowers are turned on. This explains why our SBR always achieves
simultaneous Nitrification and De nitrification with no special adjustments in
the batch cycles

SBR Oeefgn Pares-nutars -06105
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The following chart graphically depicts this phenomena. Whether required or
not, nutrient removal is provided in the omntFto® SBR system for several
reasons. Control of filaments is always required. The mechanism employed
inherently encourages biological phosphorus removal through anaerobic
phosphorus release and later in React, aerobic uptake and storage. Similarly,
nitrate formation and conversion to nitrogen gas, is fostered by the same
environment. As nitrification can represent over 40% of the total oxygen
requirements, and therefore electrical bills, deriitrification oxygen recovery can
provide big dollar savings regardless of effluent requirements. With high TKN
wastes or extremely tight nitrogen permits, the OMNlFLO® SBR exclusive de-
nitrification step can be activated.

The Siemens Water Technologies patented "influent Distribution/Sludge
Collection Manifold" (ID/SC) introduces influent evenly across the basin floor,
directly into the thickened biomass. Superfluous D.O. is absent. influent is
not diluted by mixing, making biological nutrient removal more consistent and
reliable.

In the "Anoxic Mixed Fill" period used by some SBR manufacturers, floating or
submerged mixers mix the raw influent with the remaining contents of the
basin which includes the settled biomass. The settled biomass is diluted by
the 6-8 ft. of clear supernatant remaining, which contains a residual o_o. This
inhibits the anaerobic conditions necessary for nutrient removal, especially if a
demand-proportional system is not utilized.

SSR Design Pa emelen -06296
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T h e  C o n t i n u o u s  F l o w  B i o l o g i c a l  N u t r i e n t  R e m o v a l  d e s i g n  f a l l s  i n t o  t w o  m a i n
c a t e g o r i e s :  p l u g  f l o w  a n d  c o m p l e t e  m i x . A d v a n t a g e s  o f  p l u g  f l o w  o v e r
c o m p l e t e  m i x  a r e :  b e t t e r  s e t t l i n g ,  n o  s h o r t - c i r c u i t i r l g  o f  i n f l u e n t  t o  e f f l u e n t ,  a n d
s o m e w h a t  b e t t e r  k i n e t i c s .  T h e s e  p l a n t  h o w e v e r  a r e  e x p e n s i v e  t o  b u i l d  a n d
s u s c e p t i b l e  t o  u p s e t  f r o m  p e a k  o r  s h o c k  l o a d s . C o m p l e t e  m i x  C o n t i n u o u s
F l o w  B N R  p l a n t s  o f f e r  m o r e  s t a b l e  t r a n s i e n t  r e s p o n s e  a n d  c h e a p e r
c o n s t r u c t i o n  ( f e w e r  b a f f l e s ) , but r e q u i r e  l a r g e r  b a s i n s  d u e  t o  s h o r t - c i r c u i t i n g ,
a n d  a r e  p r o n e  t o  f i l a m e n t o u s  b u l k i n g .

C o n s i d e r  t h e  O M N l F L O ®  S B R ,  w i t h  n o  b a f f l e s ,  n o  c l a r i f i e r s ,  o n e  p u m p ,  a n d  a
c o n t r o l  s t r a t e g y  f u l l y  a u t o m a t e d  a n d  e a s i l y  m o d i f i e d .  T h e  s e p a r a t e  p r o c e s s
e n v i r o n m e n t s  r e q u i r e d  a r e  p r o v i d e d  o v e r  c y c l e  p r o g r e s s i o n  t i m e s ,  r a t h e r  t h a n
w i t h  b a f f l e s  a n d  h u g e  r e c i r c u l a t i o n  p u m p s . P r o c e s s  a d j u s t m e n t s  o r
m o d i f i c a t i o n s  a r e  e a s i l y  a n d  i m m e d i a t e l y  c o m p l e t e d ,  a t  n o  c o s t ,  t h r o u g h
s i m p l e  s e l e c t i o n  o f  o u r  o p e r a t i o n  s t r a t e g y .  T e m p o r a r i l y  h i g h  M L S S  v a l u e s
m a y  b e  d e s i r e d  d u e  t o  s o l i d s  h a n d l i n g  c o n c e r n s  ( e . g .  -  p r e s s  f a l l u r e ) l  N o t
o n l y  i s  t h i s  a n t i c i p a t e d  i n  t h e  O M N l F L O ®  S B R  d e s i g n ,  b u t  c a p a c i t y  c a n  e a s i l y
i n c r e a s e  f u r t h e r  b y  s i m p l y  e x t e n d i n g  t h e  S e t t l e  T i m e  v a l u e .  I t  i s ,  t h e r e f o r e ,
e x c e e d i n g l y  e a s y  f o r  t h e  O p e r a t o r  t o  m o d i f y  t h e  p l a n t  o p e r a t i o n  t o  m e e t
c h a n g i n g i n t l u e r a t  f l o w  c o n c e n t r a t i o n s . q u a n t i t i e s , o r  e f f l u e n t q u a l i t y
p a r a m e t e r s .

K i n e t i c s

T h e  m y r i a d  o f  b a f f l e s ,  t a n k s ,  c r i t i c a l  D . O .  c o n t r o l  r e q u i r e m e n t s ,  p u m p s ,  p i p e s ,
r e c y c l e  s t r e a m s  e t c . ,  a r e  c l e a r l y  e x p e n s i v e  a n d  m a i n t e n a n c e  i n t e n s i v e .
T h e s e  s y s t e m s ,  w h i l e  c a p a b l e ,  h a v e  s h o w n  s u s c e p t i b i l i t y  t o  u p s e t  a n d  a r e
p r o n e  t o  f i l a m e n t o u s  b u l k i n g .  O n c e  b u i l t  t h e y  a r e  e x p e n s i v e  a n d  d i f f i c u l t  t o
m o d i f y .  A l m o s t  a l l  v a r i a t i o n s  r e q u i r e  e x p e n s i v e  p a t e n t  l i c e n s i n g  a n d  r o y a l t y
f e e s .

I n  t h e  O M N l F L O ®  S B R ,  t h e  w h o l e  t a n k  r e c e i v e s  i n f l u e n t  a s  i n  c o m p l e t e  m i x ,
b u t  t h e  b a t c h  f e e d  a c h i e v e s  t h e  p l u g - f l o w  a d v a n t a g e  i n  k i n e t i c s . T h e
o m n i F L o ®  S B R  t h e r e f o r e ,  o f f e r s  t h e  a d v a n t a g e s  o f  b o t h  s y s t e m s  w i t h  t h e
d i s a d v a n t a g e s  o f  n e i t h e r :

C o n v e n t i o n a l  C o n t i n u o u s  F l o w  B i o l o g i c a l  N u t r i e n t  R e m o v a l
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¢iii'*t -ll' "nil

, 5 3 " _~¢.1.» - : ` ~ . ; ,. , , i "  i * " ; . , ,  -
~il1~;> so Fm' W' =£ 4 =.1» 8; ».f=w_=§ ..= !&i»;~E1 *.l=¥'=3i<

i»

17 ;k;_' | " x':' .

4
r

~..
1

4

\
4

6 .

°~<a¢"»..-I

s

1

$54

SBR Destin Parnulsrc ,, news

89

q



PARAMETER COMPARISON
conTInuous FLow sysTEMs vs

SBR BIOLUGICAL NUTRIENT REMOVAL SYSTEMS

SBRGONTINUOUS FLOW g
ALL PROCESSING IN ONE TANK,

NO BAFFLES
REQUIRES MANY TANKS AND

NUMEROUS BAFFLES

INHERENT 4Q RECYCLE _ NO
PUMPS REQUIRED

REQUIRES LARGE INTERNAL
RECYCLE PUMPS (2_4Q)

REQUIRES CLARIFIERS N() CLARIFIERS, PERFECT
QUIESCENT SETTLING

FREQUENT SLUDGE BULKING
REPORTED EXCELLENT FILAMENTOUS

BULKING CONTROL

NO RAS PUMPING SYSTEM
REQUIRES RETURN SLUDGE

PUMPS

EXTENSIVE YARD PIPING TIMED PROCESS STEPS ARE
EASILY ADJUSTED

INHERENT FLOW EQUALIZATION
ONCE BUILT, BAFFLES CAN NOT

B18 MOVED TO IMPROVE THF
PROCESS EFFICIENCY

LESS CONCRETE

COMPUTER CONTROLS PROVIDE
SIMPLER OPERATION

SIEMENS
ws vsspawn
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SIEMENS Water Technolcxgies

OMNIFLO SBR OPERATING STRATEGY®

Great care has been taken on the previous pages to detail the selective
pressures critical to efficient and consistent performance of the SBR system.
In order to optimize the process features of the SBR, a control strategy which
adjusts to maintain adequate aeration, perfect settling, critical selective
pressures, (anoxic vs. aerobic, feast vs. famine), and nutrient "removal
conditions is very important.

Siemens Water Technologies has developed an operating strategy for
municipal plants which optimizes the process features at storm flows up to 3.5
times design flow. The OMNlFLO® SBR system is based on the flow rate into
the SBR. A submersible pressure transducer in each basin continuously
reads the basin level. Based on the rise rate, the computer can calculate the
flow rate, and make continuous adjustment to the cycles to optimize the
process features.

Optionally, we offer a strategy which is based on continuous dissolved
oxygen (D.O.) readings in each basin. This system is more precise than the
flow based system. The D.O. system is more expensive due to the high cost
of reliable probes, but is desirable for industrial applications with variable
organic loading.

The OMNIFLO® SBR operating strategy adjusts aeration based on hydraulic
flow rates. At low flows, aeration is reduced. This not only provides major (up
to 50%) power savings, but is critical to process performance. Over aeration
can deteriorate effluent quality and can prohibit the biomass from reaching the
necessary anoxic or anaerobic conditions.

As flows increase above design, the omnlFLo® SBR system strategy
increases aeration to accommodate higher organic loadings. Siemens Water
Technologies is the only system supplier to offer this flow proportional
aeration strategy. All other equipment suppliers provide a strategy which
over~aerates at low flows and under-aerates at high flows. Siemens paces
aeration exactly as a function of oxygen demand.

I I



WPICAL LEVEL CONTROL SENSOR ARRANGEMENT
ONE ASSEMBLY PER BASIN

cables to junction box at mp M basin wall by Jo( Tech.
(Junction box by augers)

Cable Support by Others > 0Basin top

>

:*

:,v;=1-A W L  F l o a t
(Normally Closed -
In hanging position)

<1 6 inches
AWL . .

6 Inches
HFWL v

12 inches

TWL
4.- .

12.5 Feetf`_

Equalization Holes

».

I
1

»Txunsducer Cable

I;i

'Q
>Transducer Body

\..

> g.Pipe Supports as Required 44Emf .

6 inches

B a s i n  F l o o r
kg. mm . lnunurxzme
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Anoxic Fl!! is never sacrificed in the OMNIFLOW SBR system at flows up
to 3.5 times design. This is critical for organism selection, the development
of the "feast" stress and nutrient removal

True React (no influent, no effluent) is never sacrificed in the OMNIFLO
SBR municipal systems which is critical for organism selection
development of the famine stress, and therefore effluent quality

Siemens is the only system supplier to offer this peak handling
capability, while sti l l  achieving desired process resul ts. All other
suppliers reduce or eliminate Anoxic Fill. They reduce aeration as flows
increase. Many reduce or eliminate true React and Perfect Settle at high
flows

The high-flow OMNIFLO SBR control proportional aeration strategy is
extended through the optional Filled/Decant step. This is a combination of
Anoxic Fill and Decant and is used only at peak flow conditions or in single
tank operation. irlfiuent enters the basin through the ID/SC manifold and exits
the manifold at less than 0.5 fps directed at the floor of the reactor, This will
not "kick up" the sludge blanket end, thus, allows treated effluent to be
withdrawn through the decanter while influent is being slowly introduced at the
basin floor. Varying flows in closed systems (industrial  and some
developments) are also handled efficiently, but the strategy is altered because
many of these plants do not receive wastewater on a 24 hour basis and
because rainwater infiltration is not a factor, the BOD loading is usually
heavier at high flows
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OMNIFLO SBR CYCLE TIME DISTRIBUTIONCHART
SAMPLE DESIGN In 2 BASIN SBR

<59

The following ch8i*£ shows the OMNlFLO"" SBR cycle time distribution depicting
operating strategies for flows ranging from 0 to 350°/> of design flow conditions as
discussed on the previous pages. This chart  can easily be modif ied to
accommodate specific project requirements

Siemens Water Technologies is the only manufacturer to offer this process optimized
strategy
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SIEMENS

Jet Aeration Equipment

Jets are ideally suited for use in SBR applications because of their ability to
operate efficiently, from both a power and maintenance eta ncipoirat, in high
F:M environments, and their unique ability to mix independent of aeration.
Engineers and owners often have pre-determined preferences regarding
selection of aeration equipment. Siemens Water Technologies offers both
coarse and fine bubble SBR systems. However, we strongly recommend jet
aeration for high efficiency.

A basic understanding objet aeration equipment is necessary to fully evaluate
the OMNlFLO® SBR system from Siemens. The mixed liquor is pulled from
the basin through the 1D/SC manifold by the pump and recirculated through
the inner jet nozzle, this recirculated liquid is referred to as "motive" liquid.
Compressed air flows through the smaller top pipe then down the air chamber
where it is combined with the motive liquid and sheared into medium to fine
bubbles. The liquid air mixture is discharged as a high energy plume into the
basin. Please refer to the Jet Aeration section of this manual for more detail.

Mixed Liquo:
Redreulation to Pump Suction

Outer Nozzle

EQUIPMENT DESCRIPTION

Air Chamber

I

,Jet Plume with Medium to
r ire Bubble Compressed Ad:

Connpmessazi Air

Inner Nozzle

Water Technoiogles
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influent Distribution I Sludge Collection Manifold (IDISC)

The Distribution Manifold gently distributes the infiuenl wastewater, across the
basin floor, throughout the length of the basin. The manifold is designed for a
maximum exit velocity of 0.5 fps so the sludge blanket is not disturbed et peak
flow conditions. During "Aerated Fill" and "React", mixed liquor is drawn back
into the manifold and recirculated as motive liquid for the jet aerators. By
insuring that the motive liquid is collected uniformly across the basin, the
iD/SC manifold helps maintain the "complete mix" characteristics of the
OMNlFLO"' SBR process

One of the most important functions of the iD/SC manifold, from a process
standpoint, fs that it makes a "Filled Decent" period practical in emergency
single~tank operation or at peak flow rates. The optional "Fitted Decent
period allows the effluent to "Decant" otter "Settle" while introducing influent
ttzrough the ID/SC into the settled biomass

The introduction of influent while decanting allows the "Anoxic Fm" period to
begin for the next batch. This allows the OMNlFLO® S8R system to maintain

lqmnipmcnl 96481994394 - 06806



the very important Anoxia Fill period even during high peak flow rates or in
single-tank operation

omnlFLo®seR Process Piping
A section view of the patented oivlnlFLo"" SBR process piping system from
Siemens is shown below. The overview drawings on the following pages
show the omnlFLo@ SBR piping, pump and valve arrangement during Normal
Operation and portray how the cross-over piping and valves allow the motive
liquid pump to clean the jets during the VACFLUSH® cleaning Operation. By
simply closing two valves, and opening two valves, the pump suction and
discharge connections are reversed, allowing the pump to take suction in a
reverse direction through the jet aerators, removing any fouling materials. The
backwash liquid typically is returned to the basin, or can be sent directly to the
digester. The unique vAoFLusH@ cleaning system insures years of optimum
operation, and has been extensively field~proven

Ccmbrctl

Dry Pit Pump Decanter Connection

Influent Distribution/Siudge
Collection Manifold

let HeaderInfive ml
Coutrai
Valve

Omnifio® SBR with Dry Pit Pump
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Pump Column Piping System

On large projects, (typically >1 MGD) the OMNlFLO® SBR process piping can
be replaced by the pump column piping system, for smaller space
requirements and lower overall capita! costs. The pump column piping
system includes a submersible propeller pump mounted in a pump column, a
jet header, and an ID/SC Manifold to distribute the influerit and collect the
waste sludge. The jet headers are cleaned by operating the pump in. e
reverse direction arid pulling mixed liquor beck through the jets to dislodge
any material. in the pump column piping system, sludge is typically wasted
through e separate pump that is connected to the rD/SC Manifold.
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SBR Sludge Wasting

Typically, the problem of sludge wasting from an SBR has been addressed by
utilizing a submersible pump. The pump is usually mounted in the corner of
each basin and is operated for a short period during the idle period of the
operating cycle. The problem with such systems is that settled sludge tends
to "rat~hole". The submersible pump sucks a hole in the sludge blanket, and
the majority of the wasted liquid is water. Or as many do, the wasting is
completed during Aeration, with mixed liquor, increasing the volume of sludge
that must be handled. Such a system increases the maintenance
requirements by adding an addttiortal pump to each basin, and volume to the
sludge handling requirements.

The Siemens approach provides a more efficient, cost-effective stodge
wasting system. Our design strategy eliminates the need for dedicated
waste sludge pumps.
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The OMNIFLO SBR system design solves the problem of wasting sludge by
utilizing the iD/SC Manifold for sludge collection. The manifold for both our
SBR and pump column piping systems is fiberglass pipe with hydraulically
balanced orifices spaced along its bottom. The spacing of the orifices insures
that sludge is collected uniformly from multiple points across the basin
floor. The manifold is usually mounted directly beneath the jet aeration
header about 8 inches above the basin floor. In addition to insuring that
wasted sludge is of consistent quality (usually greater than 1% solids), the
ID/SC manifold and process piping for the OMNlFLO@ SBR system allows the
motive l iquid pumps to also serve as waste sludge pumps, This is
accomplished by simply closing the discharge valve to the jet header and
opening the waste sludge valve to the digester, thus eliminating the need for
dedicated waste sludge pumps. The pump column piping system utilizes a
dry pit waste sludge pump connected to the ID/SC, to collect the waste
sludge.

®
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"Sludge Collection" Manifold During Sludge Wasting

SIR EqJipm»en1Dc4c1ipli<u\ - 05.106

I



Decanter

The decanters used En early SBR's were basically pipes with drilled holes
along the bottom or side. During the React and Settle periods solids entered
the decarlter, causing the first half-minute to one minute of Decant to contain
solids

In the past several years, all SBR manufacturers have developed "solids
excluding" decanters. There are currently four types of "solids excluding"
decanters

Ne' Those that are fixed and air filled except during the Decant period
Ce' Those that are physically removed from the mixed liquor except during

Decant
®° Those that are mechanically closed, when not in use, by a hydraulic or

electric motor
Those that incorporate a spring loaded solids excluding valve that is
opened by hydraulic differential during "Decant" (Siemens Water
Technologies )

The Siemens floating decanter uses a Spring Loaded Solids Excluding
Valve which is actuated by static head differential upon the opening of a
valve located outside the basin. There are no electro-mechanical parts in
the basin. The floating decanter allows reduced Settle periods since the
Decent period can begin when the sludge blanket is approximately four feet
below the surface level. The fixed decanter provided by others requires that
the sludge blanket be approximately eight feet below the surface before the
Decant period can begin. That requires longer Settle time, and therefore
larger basins and higher costs

The Settle period for a floating decanter is approximately 30 to 46 minutes
the Settle period for a fixed decanter should be a minimum of one hour. The
Siemens decanter requires a minimum head of 3' between the bottom level
and the discharge point of the decanted efiiuent. The drawtube on our
decanter is at least 18" beneath the surface to avoid entraining floating
objects, scum or foam, in the effluent. Decanters which are removed from
the basin and lowered back in during Decant entrain floating objects and
scum each cycle. Frozen scum can damage these units

S118 Bqaipmeai Dex ft;nion 06438



The automatic actuating valve in the Siemens Decanter is safely located
outside the basin in a warm, dry, place. Therefore, it is easily maintained
and adjusted. A simple manual override is provided. Decanters which utilize
motorized actuators on in»basin mechanisms are shorter-lived, due to the
environment. and are extremely difficult and dangerous to service in the event
of failure. Further, available designs have no manual override, Clearly, the
accessible, reliable Siemens Decanter is far more safe and efficient

Floating Solids Excluding Decanter
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Fine & Coarse Bubble SBR Design

Siemens Water Technologies has both fine and coarse bubble SBR
installations with fixed and retrievable diffuser assemblies available. Siemens
offers fine and coarse bubble SBR design as alternatives to its recommended
and preferred jet aeration design. Before reading further, please review the
S8R discussion of Aeration Equipment Comparisons in the Equipment
Section of the manual

Our controls are used with fine and coarse bubble SBR designs. Influent
distribution, sludge wasting and the effluent demeriter are Siemens standard
equipment. The irlfluent distribution and sludge collection manifold (iD/sc)
evenly distributes the influent across the basin floor and likewise collects the
waste sludge from multiple points in the basin. A dry pit or submersible pump
can be used to pump the waste sludge through the I0/SC manifold. The
decanter is a Siemens solids excluding floating decanter as described in the
Decanter Section

The most important thing to understand is that a fine membrane diffuser
requires frequent cleaning when used in high F:M environments in
conjunction with low dissolved oxygen (anoxic) conditions. High F:M and low
D.O. conditions are ideal for slime buildup on the membrane of the diffuser
of course, high F:M and low DO. conditions are experienced in SBR's during
the "Anoxic Fill" cycle and during the beginning of the "Aerated Fill" cycle
Membrane diffusers must be routinely steam or chemically cleaned to remove
the slime buildup. Often it is easier and less expensive to replace the
membranes. Retrievable diffuser banks are recommended in 2 basin SBR's
to avoid taking a tank out of service to clean the diffusers. in 3 or 4 basin
multi-tank SBR's, one may choose to take a basin out of service for cleaning
and use fixed membrane diffusers

Most fine and coarse bubble designs used in SBR's require some sort of
mixing device to achieve complete mix in the basin during aeration. Usually
the mixing device is a floating down draft mixer. Siemens designs SBR's
without a mixing device when the density of the diffusers achieves full floor
coverage and the ID/SC is used to distribute the influent evenly across the
basin iioor. Siemens believe it is very important to pay close attention to how
the Standard Oxygen Requirement (SOR) is cakzuiated from the Actual
Oxygen Requirement (AOR), with special emphasis on the Alpha value used
it is also very important to use the Oxygen Transfer Efficiency (OTE) supplied
by the diffuser manufacturer. One SBR manufacturer has made
unsubstantiated claims that the floating down draft mixers actually increase

$13J1 F.qu\Pll1<lR llcilhipkicn - 06405



the Alpha value, thus, reducing the SOR requirements. They have also
increased the OTE of the diffuser above that recommended by the diffuser
manufacturer. They base this on an undocumented belief that the mixer
increases the residence time of the oxygen bubbles, therefore, enhancing the
oxygen transfer efficiency of the diffuser. Siemens doesn't believe that either
the Alpha value or OTE should be increased because of the down draft mixer.
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SIEMENS Water TecMmologies

OMNIFLO SBR Controls®

introduction

The wert of the SIR system is the control system. The design of the
omnlFLo@ SBR system focuses on an operating strategy to optimize
the SBR process capabilities while minimizing required operator time
and decision making. At the same time, valuable tools are provided to
assist operators in monitoring and troubleshooting the SBR system.

The operating strategy optimizes the SBR process features by
controlling the selective pressures placed on the biomass. The
hydraulic and organic loading varies widely in most facilities. The
control system adjusts to these changing conditions to provide
consistent, high quality effluent, Including nitrogen and phosphorus
removal.

r
I

We offer three types of control systems that cover a wide range of
treatment objectives, applications, and client preference. For more
detailed information, please contact our Applications Engineering
Department located in Edwardsvitte, Kansas.

OMNIFLO SBR Flow Proportional Control System®

Our state of the art controls feature a flow proportional control strategy
including failure response. This control system features a PLC working
in cooperation with e single board computer. This combination allows
the Siemens group to offer an extensive variety of control and SCADA
options. Options can be selected based on specific project
requirements.

Each owiniFLo®SBR Flow Proportional Control System must complete
an extensive operational and functional test program prior to shipment.
Standard features of the control system (unless otherwise specified),
include a panel mounted operator interface, modem for remote access
of the PLC for troubleshooting and operator assistance, and a printer for
event logging of operational data. The Flow Proportional Control
System can alarm and/or respond to a variety of equipment and process
parameters. The PLC/Co-Processor combination continuously performs
internal flow calculations based on the current influent flow conditions
and adjusts preset parameters providing optimum process performance.
Additional instrumentation and control options such as dissolved oxygen
(DO), pH, temperature and ORP can be added to the control strategy.
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These features ensure optimal treatment for variations in organic
loadlnge as well as a wide range of influent flow conditions to meet
today's effluent requirements.

The omnlFLo® SBR Flow Proportional Control System from Siemens
is the most powerful control strategy available. By integrating advanced
SCADA software and computer systems with the SBR controls, we can
offer advanced SBR controls, or alternatively complete plant wide
systems, including automated plant graphics, event documentation,
remote monitoring and troubleshooting. While the Flow Proportional
Control System offers a vast array of options, we strive to maintain an
extremely flexible control system structured for ease of use by operators
at all levels.

Float And Timer Based Control System

We offer a basic PLC control strategy based primarily on predetermined
cycle times with level/float switch override, This system utilizes a
simplified version of the Flow Proportional Control strategy.. While not
including as many automated functions as the Flow Proportional
System, the Float and Timer based control system does not sacrifice
any of our standard process control parameters. This system does
Include our panel mounted operator interface, which allows the operator
access to all process setpoints. Included is a modem for remote access
and troubleshooting. Additionally, optional equipment can be
incorporated into the system such as an event printer, a PC computer
(SCADA system) with automated graphics, and/or optional control
instrumentation, i.e. dissolved oxygen (DO), etc.
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Slug Feed Control System

Our Slug Feed Control System is applicable for treatment plants which
have adequate influent hording capacity (influent equalization basin)
prior to the SBRs. This is also a PLC based control system. Hardware
and software features include our pane! mounted operator interface and
a modem for the remote access troubleshooting. The batch feed control
strategy utilizes an irifluent holding tank for influent equalization and
batch feeding to the SBRs. The system will operate in automatic mode
and the operator is allowed to select specific cycle times for each of the
treatment steps. As with all of our OMNlFLO'"' SBR control systems
additional options may be added, such as an event printer, PC computer
with automated plant graphics, or additional control instrumentation, i.e
Dissolved Oxygen (DO), etc

sue Coatroii 6306



Control System Features

The following are some of the features included in the OMNIFLO® SBR
Flow Proportional Computer System. The control software is tested
extensively for each application to assure quality and reliabil i ty
Siemens Control Systems are engineered and designed for consistent
process performance, using state~of~the-art technology
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Event log history is stored, allowing review of past
operation and valuable documentation.

Control system can be monitored with some control,
from a remote PC via optional software.
Operator can work on spreadsheets, word processor or
other software while treatment process continues to run,

System expandable up to 16 tanks (Flow Proportional).

Multiple color graphics screens for viewing plant status.

High end PC and monitor.

Multiple graphics software options available,

Q

4

Q

4

0
Data highway, Modbus, Device Net, and Control Net
compatible.

Communications with fiber optics also available.4

Optional Features Available
With The Enhanced Control Graphics Systems
With Optional PC Supervisory Control and Data

Acquisition (SCADA)

i
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OMNIFLO SBR Control System:
Features Discussion

®

Flow Proportional Aeration:

The OMNlFLO® SBR aeration strategy adjusts the aeration fn response to
oxygen demands, and is calculated by setting aeration relative to hydraulic
flow. Continuous indicating liquid level transducers in each SBR basin allow
the system to calculate influent flow rates. This OMNlFLO® SBR strategy
provides "flow proportional" aeration, since BOD is fairly consistent up to
about 150% of average flow rate. The software allows the system to adjust
the aeration power supply to the plant hydraulics with utilization of the o_o.
option. Further optimization can be achieved, as the system adjusts aeration
to the process oxygen demand. This minimizes power bills and stabilizes
process operation, as flow rates typically vary widely in municipal plants.

Continuous Indicating Liquid Level Transducers'

These devices allow continuous monitoring of the tank liquid Eevel by the
control panel:

n Units are of stainless steel and require very little maintenance.

Units add capability to indicate liquid level on the panel or computer
screen, and allow flow- control of the SIR.

Equipment Failure and Alarm Response:
The system provides automatic alarm and failure response. For example, if
an influent valve fails to open, the influent pump station would be pumping
against a closed valve. This control feature would Place the affected tank out
of service and divert the flow to another in-service basin until the failure is
manually acknowledged and corrected. The controls then adjust the
operating strategy and setpoints to provide optimal treatment with the
remaining tanks. The failure event, alarm, and corrective actions are logged
and printed.

58lkC<:1\un{1.-6406
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This capability was introduced in the mid 1980's, and continues to incorporate
refined technologies, software and hardware, for optimum performance, No
other SBR manufacturer provides a failure response system of this nature.

Event Recording:

The system records the time and nature of each status change. These events
are printed as they occur if the event printer (optional) is available. Items
recorded and identified include, liquid levels, process / treatment step and
step times, failure alarms, and calculated flow rate. This record provides a
valuable maintenance guide and allows the operator or Siemens technician to
review plant operations during upsets or periods of unattended operation.
Remote monitoring and support capability are achieved through a modem. A
printer can be provided to allow the operator to maintain history if desired.

Control Pane!  Power Protection: (UPS OPTION)

It is assumed that the owner will provide steady, dean power to the plant. As
a safeguard, Siemens provides lightning arrestors and transient voltage
suppression. The control system may include an optional UPS to minimize the
potential need for a rebooting of the system, when power outages are of a
short duration, i.e. 60 minutes or less. A seamless reboot which allows the
process to continue from where it was interrupted rather than starting the
process over without regard to the state in which it was operating at shut
down is part of the operational strategy without a UPS. If the outage lasts
longer than 60 minutes, the flow proportional system will reconfigure the
process and reboot at the optimum stage.

D.O. Proportional Aeration: (OPTIONAL)

We can employ a DO control system for applications with wide variations in
organic loading. This not only saves power at low loads, but also helps to
ensure optimal treatment at a wide range of flows. The system utilizes high
qual i ty D.O. probes to monitor the Dissolved Oxygen in the basin in
conjunction with influerxt flow rate calculations to determine appropriate
aeration cycle duration.
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Multi-Task; (OPTIONAL)

Multi~tasking capabilities are built into a distributed control or SCADA system
with an optional PC operator interface. Levels of security are typically
provided to allow supervision and control of the multi-tasking capabilities
With the proper password(s), the operator can use an optional spreadsheet,
word processor or other approved software on the PC while the SBR process
is rurming in toe background

Graphics

Ilghted operator interface or ManThe Flow Proportional System includes a
Machine Interface (MMI) with keypad, for equipment and process status
located on the main control panel door. A wide array of state~of~the-art
graphics tecNnotogies can be provided as remote options. Generally, optional
graphics will include an overall SBR layout depicting mechanical equipment
as
history
screens

well as graphical depiction of equipment operating status and alarm
Setpoints are also made available on the enhanced graphics

Panel Mounted Operator Interface

SDR 'C<>rx¢nh - 6205
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Optional SCADA Screens

SBR Overview Screen

Nuniilrbiali

13'§iiic0

This is the most comprehensive and useful screen available to monitor the
SBR system Understanding as of the information given on this screen will
lead to a good understanding of the operation of the SBR. The overview
screen displays process and equipment status for all tanks being monitored
by the SBR control system including digesters if provided. Tank levels, time
remaining in cycles and flow rate are also displayed, as well as optional items
like {).O. and air flow

SRI. C'a»n:ru1s- 6186
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Optional SCADA Screens

Plant Overview Screen

.€3i.tenvEeW
=a"£we

*§ W K 9

The plant layout screen is a simple representation of the way your SBR is
constructed. All major equipment and piping is shown. indicators show the
conditions of each piece of equipment and graphics show the actions taking
place, aswellas the common screen showing state, cycle time, etc

SHE Cnntmlg -.. AM
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Equipment Layout Screen
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Optional SCADA Screens
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The equipment layout screen allows the operator to graphically isolate one of
the controlled processes. Typicaiiy, the equipment and its current operational
condition are indicated. Often, selection criteria and other user definable data
are also presented.
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Optional SCADA Screens
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The events screen shows events that have occurred. Events are selectable
for the entire system or by tank. The entries not only logs the event, but also
the time of the event and when applicable, the referenced tank number, type
of event and flow rate. This information can be electronically stored and may
be printed on demand.
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Optional SCADA Screens
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The alarms screen will show all current alarms, all pending alarms or indicate
that no alarm conditions exist. Manually switching to the alarms screen is
rarely necessary.

There are three levels for any alarm, "Unacknowledged," "Acknowledged" and
"Alarm Pending". When an alarm Is first issued, it issues a "lJnacknowledge"
alarm. The alarm remains in this state until the operator acknowledges the
alarm condition and then the status is changed to a pending alarm until the
condition is cleared. This allows the operator to silence the alarm and remain
pending until the problem is corrected.
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Operator Setpoint Screen

Optional SCADA Screens
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The operator setpoint screen contains the setpoints that are operator
changeable to control tlwe operation of the SBR system. These variables
allow control over the Anoxic and Aerated portions of the process, as well as
other features. The setpoints with minimum and maximum values are
available with levels of password protection based on operator and supervisor
control
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The Control Panel

Following is a typical interior view of the control panel. The standard panel
exterior contains all Hand/Off/Auto switches and indicating lights for al!
equipment supplied with the omnlpLo"" SBR System. Also, on the exterior is
the door mounted operator interface for monitoring the process from the
panel. This unit provides tank levels, process states and alarm information at
the touch of a button. The indicating lights provide equipment status

CONTROL PANEL
Setting the standards in the Wastewater Control Industry

The panel is coded to provide installers and operators a system which is
easily understood by simply understanding the basic concept. The panel is
also specifically labeled for each piece of equipment

35K C0nu41s-6186



AN components in the control pane! are heavy duty and reliable, yet
econcmicai. An items are standards of the industry

Siemens Water Technologies is extremely proud to offer these technologically
advanced, yet simple control systems. AI! systems are extensively tested
prior to shipment to your project, and tailored to the specific project needs

SBRCnnL'¢1$-6106





MEETING NOTES

LOCATION

PROJECT

SUBJECT

ATTENDEES

DISTRIBUTION

Wednesday, July 23> 2008

9:00 a.m

MCESD

Hassayampa Ranch WRF Design

ATC colvf lvmnTs REVIEW MEETING

MCESD: Dale Bodiya, Ken James, Wesley Shonerd, Kevin Chadwick

Global Water: Jason Bethke

MES: Brian McBride. Deanne Kincade

Attendees; Graham Simmonds (Global), Robin Bain (Global)

Matthew Andros (MES)

Discussion Items

Discussion Overview

Global Water provided a brief overview of the Hassayampa Ranch WRF design project and the ACC

imposed ATC deadline of July 3 l, 2008. Global Water stated that the purpose of the meeting was to review

MCESD's comments and provide additional information or clarification, as needed, in an effort to obtain an

ATC by the end of July. MCESD asked if the issuance of an Approval of Proposed Plan would satisfy the

ACC requirement for an ATC. Global responded that while an Interim ATC with stipulations would

probably be acceptable to the ACC, an Approval of Proposed Plan would probably not be since the

terminology of the approval would be different

MCESD stated that it had limited experience approving design-build projects but agreed that an Interim ATC

was the best approach. The Interim ATC could cover the civil grading and excavation work as shown on the

scaled drawings. The remaining detailed design drawings, when submitted, will be based on the approved

Engineering Design Report and will be in general confonnance with the sealed concept drawings for the

other disciplines

Control Philosophy

MCESD provided a brief review of the design submittal and stated that while the control of individual

treatment systems was included in the drawings and report, an overall control philosophy describing how

systems were tied together was missing. MES explained that the SBR equipment manufacturer determines

the control strategy based on the owner's needs and the minimum control required for provision of a process

guarantee. This control strategy is generally developed as part of the contractual process with the

manufacturer and reviewed during the shop drawing process and is therefore not available at this time. MES

said that they will submit a general control philosophy describing the owner's basic requirements for the

WRF, with the understanding that the detailed control strategy provided by the manufacturer may differ

1.

2.

McBride Engineering Solutions, Inc. • 6100 \\ C 1hSpnn I>1'1u. 91148 7 • f handle \/ 85226 page 1 of 3



Technical Literature

MCESD requested that Global Water/MES provide an additional attachment to the Design Report that

includes technical literature on the major pieces of treatment equipment. MCESD understands that the

specific manufacturer of the equipment has not been selected at this time and the actual equipment provided

could be the same as, or equal to, the equipment on which the information is provided

SBR Single-Basin Operation

MCESD referred to the manufacturer 's information provided for the Siemens Jet Tech SBR system and

noted that their Slug Feed control strategy for single basin operation requires an upstream equalization basin

MES stated that the Slug Feed Control system is one of three control systems offered by Siemens Jet Tech

for the overall plant operation, and that this control system is not the one to be used for the Hassayampa

Ranch facility. MES said that for the Hassayampa Ranch facility the single~basin operation would be a

specific temporary process control mode within the multi-basin control system that would only occur when

one basin must be taken out of service for  inspection, maintenance or  repairs.  Under  this mode a pre

equalization basin is not required. MCESD requested that calculations on the temporary, single-basin

operation be submitted for review. MES agreed to provide calculations prepared by the SBR manufacturer

5. Preliminary Design-Build Schedule

MCESD stated that the preliminary project milestone schedule does not allow for groundbreaking and

completion of substantial work before the ATC's one-year deadline occurs in July 2009. MES said that the

schedule shown was tentative and that they could shift the start of construction back one monde to

accommodate the l-year timeframe. MCESD also requested the schedule include shop drawings submitted

to and approved by the County. MES said they will revise the schedule accordingly. MCESD stated that a

one-year extension of the ATC could be granted upon formal request from the owner if there have been no

design changes, and upon payment of one-half the initial review fee

6. Additional Review Fee

Global Water stated that the check for the additional initial review fee would be delivered to MCESD by

courier on July 23, 2008

Influent Wastewater Characterization

MCESD stated concern  that  the assumed in fluen t  wastewater  character ist ics of 300/300/600/45 for

BOD/TSS/COD/TN, respectively,  were different  from the values presented in  the MAG 208 WQMP

Global Water and MES stated that the plant process is actually designed on loading rates, not How rates, and

requested that the assumed characteristics be allowed to stand with the understanding that if the actual

influent values are higher, the hydraulic capacity rating of the facility will be lowered. Global Water and

MES agreed to include a statement in the Design Report as to their  understanding that higher influent

concentrations may result in a lower hydraulic capacity rating for the facility

McBride Engineering! Solutions. Inc.

7.

4.

3.

6100 Gila Springs Place, Sill!!! 7 I Chandler, AZ 85226 page 2ot' 3



Reclaimed Water Disposal

Global Water provided an overview of their philosophy and priorities for reclaimed water disposal

clarifying that direct reuse is the best option for disposal, followed by recharge, and followed by discharge

the worst option. Global Water explained that while discharge is the lowest priority method of disposal since

it does not result in either revenue or recharge credits, it is the only method that can be proven to be available

right now because the WRF design plans are ahead of the development plans. The Hassayampa Ranch

development is not yet at the DMP or plat stage, but plans to include a golf course, lake, and multiple

irrigation opportunities. MES agreed to submit a copy of the Hassayampa Ranch development zoning

exhibit, which shows the planned land uses within the development. MES also agreed to add a section to the

Design Report that provides in fonnation on planned reclaimed water disposal methods

9. Contractor Quality Control

MCESD requested an explanation of how Global Water planned to prevent the contractor from providing

lesser materials without using specifications. Global Water responded that a Technical Statement of

Requirements is included in the contract and includes minimum criteria for all aspects of the design and

construction. Global Water also plans to select only among contractor that have a pre-existing relationship

with Global and understand expectations and have proven themselves to be reliable and trustworthy

MES agreed to provide MCESD with a copy of a sample TSOR from a design-build project previously

completed by Global Water

10. Action Items Summary

MES to provide a general control philosophy for MCESD review by Monday, July 28, 2008

MES to add an attachment to the Design Report that includes technical literature for major

process equipment and submit for MCESD review by Monday, July 28, 2008

MES to add a section on Reclaimed Water Disposal Methods to the Design Report and submit for

MCESD review by Monday, July 28, 2008

MES to provide calculations on single-basin operation of the SBR for MCESD review

MES to provide MCESD with a sample TSOR for review

MES to provide MCESD with the Hassayampa Ranch development zoning exhibit showing direct

reuse sites

MES to revise the preliminary project milestone schedule to include MCESD shop drawing

review and approval, and to move the dates up by one month to allow for groundbreaking and the

completion of substantial work by July 2009

MES to add a statement to Section 2.1.3 Influent Wastewater Quality indicating the

understanding that if influent concentrations are higher than those assumed, the hydraulic

capacity of the facility may be decreased

McB1id<: Enginecdng Solutions. Inc c
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Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2)

1.0 INTRODUCTION

The Hassayampa Utility Company, Inc, (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339"' Avenue in Maricopa County. The facility will be in

the southeastern quarter of Section 22, Township 2 North and Range 5 West of the Gila and Salt River Base and

Meridian. The Hassayampa Ranch service area includes approximately 2,050 acres of land, predominantly north

of Indian School Road and East of 343'° Avenue

The HUC HR WRF is planned to be constricted in three phases beginning with 0.5 million gallons per day

(MGD), expanding to 1 MGD in Phase II and 3 MGD in Phase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facility will employ advanced wastewater treatment technology that includes

nitrification and denitrification to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity

The recommended wastewater treatment processes to be employed at the HUC HR WRF will include the

following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility
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Phase
Total Estimated

Population

Treatment

Capacity

(MG D)

I 2009 1,425 3,560 0.5

II 2012 2,850 7,140 1.0

I
III

I

2017 8,570 21,425 3.0

Year

Completed

No. of

Dwelling

Units
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2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent flow to be

treated and the standards that the reclaimed water must meet. These factors determined the type, sizing, and

characteristics of the unit process required for the facility. The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRF include influent wastewater quantity and quality, required treated water

quality, and biosolids quality.

2 . 1 Inf luent  Character i st i c s

The characteristics of the influent wastewater include average flow quantity, flow pealing factors and flow

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona,

empirical data, and MES experience.

2.1.1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god,

per Maricopa County recommendation, as presented in Table 2-1 below.

Table 2-1 Wastewater Phasing Schedule

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility.

2.1.2 Flow Peaking Factors

The HUC HR WRF is designed with the following pealing factors listed in Table 2-2:
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I
I

0.5 3.0 2.0

II
iI
i III
I

1.0 2.5 2.0

3.0 2.0 2.0

Treatment

Capacity

(MGD)

Peak Hour

Factor
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Table 2-2 Design Peaking Factors

The peak hour factor will be used in the sizing of preliminary treatment equipment and sequencing batch reactor

equipment and basins. The max day factor will be used in the sizing of all equipment downstream of the post-

equalization tank, including the filters and the ultraviolet disinfection.

2.1.3 Influent Wastewater Quality

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-3. These

parameters are significantly higher  than the typical values that have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus 1 WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus l WRF (300 mg/1), Cottonwood WWTP (363 mg/l), Anthem WWTP (300 mg/1), and Verrado WRF (280

mg/l). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona.

It is also recommended that once the first phase of the facility is operating the historical wastewater strengths

should be tested and analyzed prior to the design and construction of the Phase 2 expansion to verify the

wastewater strength assumptions. If influent wastewater concentrations of BOD, TSS, COD and Nitrogen are

higher than those assumed in Table 2-3, the hydraulic rating of the facility will be lower than that proposed and

the Phase 2 expansion will therefore be required earlier than projected.
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! n
i Contaminant Unit

Typical Concentrations HUC

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

BoDy mg/L 110 220 400 300

TSS mg/L 100 220 350 300

Total Nitrogen\
I

mg/L 20 40 85 45

:H 6 7.5 9 6.5 -9.0
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Table 2-3 Influent Wastewater Concentrations

2.1.4 Industrial Wastewater

The HUC HR WRF is not expected to receive flows that contain industrial, hazardous or mining wastewater,

pesticides, PCBs, or radionuclides. The service area will include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The permit review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge.

2.2 Treated Water Quality Criteria

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (R18-11-303(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria.
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I

I
I

I Water Quality Parameter

Total Nitr0gen (m8/L)
iI
I

PH

45 <10 <8

NA 6.5-9.0 6.5-9.0

. Fecal Coliform (#/100mL)
I

NA None Detected None Detected
I

Single Sample Maximum Fecal

Coliform (#/l00mL)
|

NA 23 <20

!
24-Hour Average Turbidity

(NTU)1i

!

NA < 2 <2

i Maximum Turbidity (NTU)1 NA 5 <5

BODY (mg/L)
i

300 NA <10

TSS (m8/L)i
8

300 NA <10 I
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Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

Chemical addition facilities will be available to provide coagulant addition if the 24-hour turbidity criteria are not met
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2 .3 Biosolids

The HUC HR WRF will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

l iquid as def ined by Method 9095 - Paint Fi l ter Liquids Test. The test is described in Tes t  Meth ods  f ¢
Evaluat ing  So l id Wast es ,  Physi ca l/ Chemi ca l  Methods (EPA Publication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately 17-20 percent with no free water. For

land application, the sludge must meet the "Class B" requirements, as described below

The U.S. EPA 40 CFR 503 regulations, specifically 503.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely ro pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per gram

dry weight of total solids, or that the facility produces the biosolids through one of the following processes

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA-defined)

The HUC HR WRF will be designed with a full~capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids
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3.0 TREATMENT PROCESS DESCRIPTIGN

The Hassayampa Utility Company Hassayampa Ranch Water Recycling Factory (HUC HR WRY) will be

constructed to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to l mud in Phase II and then to 3 mud in Phase IH. The

3-mgd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester

tertiary filtration, UV disinfection, and mechanical solids dewatering

Wastewater flow will be received at the influent lift station located on the treatment plant site. The influent lift

station is part of the collection system and is therefore not a part of this design. A General Permit Type 4.01 will

be obtained for this lift station and it will be fully enclosed and odor controlled

Flow will be pumped from the Influent Lift Station to the Headworks where it will be passed through a screening

and grit removal combination unit. The unit will use a perforated screen to remove trash and rags followed by a

grit chamber, where the grit will be allowed to settle and then removed. Flow from the combination unit into the

SBRs will be controlled using motor-operated inlet valves. The treatment plant will have alarms that will be

connected to an automatic dialer system for failure protection. The standby generator will be sized to run the

critical wastewater treatment plant units and the pump stations in the event of a power failure

The wastewater treatment plant will be designed to meet a recycled water requirement of 10 mg/L for BODY and

TSS and < 8 mg/L for total nitrogen. The total detention time in the SBRs for treatment will be approximately 19

hours at average design flow utilizing one basin. A total retention time of over 37 hours will be available if both

basins are utilized. All tanks will be constructed with reinforced concrete and leak tested prior to being placed

into operation. Denitrification will take place under mixed anoxic conditions in the reactor after nitrification is

accomplished under aerobic conditions. Anoxic conditions will be created by operating mixers without aeration

Settling will occur in the reactor prior to effluent being decanted into a post-equalization basin. Sludge will be

wasted to an aerobic digester for further treatment

Each SBR will operate 4 alternating and overlapping cycles per day (6.0 hours per cycle) followed by decanting

and sludge draw

Anoxic Fill

Aerated Fill

Denitrification

React

Settle

Decant

Sludge Draw

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Influent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 - 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settle, Decant and Sludge Draw Times
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The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design flow for Phase I. let-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using D.O. sensors which will

control the operation of the blowers.

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the post-equalization basin. The maximum water depth in the post-equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from the SBRs and create more

uniform loading to the filters and the UV system.

Following secondary treatment, the secondary effluent will be pumped from the post-equalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The filters will include automatic backwash cycling with a total

backwash volume equal to approximately 0.75% of the daily filtered flow rate.

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisulfate will be available for d chlorination

prior to recharge or surface water discharge.

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit.

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge wil l  be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application.
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water -- Hassayampa Utility Company, the

wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following:

Influent Pump Station

Primary Treatment

l Screenings/Grit Removal Equipment

' Screenings/Grit Removal Bypass Grinder

Secondary Treatment

' Sequencing Batch Reactors

l Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase H and

Phase III are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore not a part of this design. A General Permit Type 4.01

will be obtained for this lift station.

4.2 Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the flow in a screening zone. The screened, degritted liquid will flow over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled.

The preliminary treatment for Phase I will have the following components:

Influent Combination Unit for Screenings and Grit Removal

Bypass Grinder Unit

Disposal Container

C:\Ducuments and Settlmgs\McBride\Deskcop\HR Design Report revl 072808.docx
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Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (mm) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers 1

Estimated Screening Volume
CF/day)

6
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4.2 .1 Screenings/Grit Removal Equipment

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and H. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase.

Screenings wil l  be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container. Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the influent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4-1.

Table 4-1 Preliminary Treatment System Parameters

4.2.2 Screenings/Grit Removal Bypass Grinder

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition.

4.3 Secondary Treatment

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin.

Two cast-in-place SBR structures and one post-equalization basin are planned for the first phase of this facility.

The secondary treatment process will be split into two parallel trains of equal capacity. Two basins will allow for

the operational flexibility of taking one basin out of service for a short period of time for maintenance, as needed.

The bioreactors will be covered and odor controlled.
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4.3.1 Sequencing Batch Reactors

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield. The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food

The second phase, Aerated Fill, will be initiated once approximately 75% of the fill period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

d nitrification will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by

product from the nitrate conversion

The third phase, D nitrification, allows for additional d nitrification time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive d nitrification

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin. Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved; mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions: no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the post-equalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table

4-2. The manufacturer's complete calculations are provided in Appendix A
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Parameter Value (Phase I)

Reactor and Process Char.

Design MLSS (mg/L) 3,000
Hydr. Retention Time (days) 1.58
Aerobic Sludge Age (days) 8.5

System SRT (days) 17.0

Biosolids Yield Factor (per d) 0.54gvss/gBoD

Oxic F:M (goD/gMLss/d) 0.25

Syst. F:M (goD/gMLss/d) 0.13

Process Parameters

Avg. COD removed (lb/d) 2,189

Max. COD removed (lb/d) 3,440

Min. SRT - peak load (days) 7.3

Avg. biosolids yield (lb/d) 547
Avg. net sludge yield (lb/d) 1,039 (COD)

Max. sludge yield (lb/d) 1,352 (COD)

Req. aerobic mass (lb MLSS) 9,853

Rcq. aerobic volume (MG) 0.39

Aerated portion of cycle (%) 50.0
Req. total SBR volume (MG) 0.79
SBR Basin Design

# of basins 2

Length (ft) 65
width <f0 45
TWL @ avg. flow (ft) 18.0

Total SBR volume (MG) 0.79

Total SBR retention time (hr) 37.8

Standard 02Req. (lbO2/d) 3,285

Process Design

No. batches/day/SBR 4.0

Max. Fill Time (hr) 3.0
Complete Cycle Time (hr) 6.0
Design Air Flow (SCFM) 579

Total 'Number of Blowers 2 (incl. spare)

Air Flow per blower (SCFM) 579

Total Number of Pumps 2

Total Pump Head (ft) 21

Flow per Pump (rpm) 2,746
Required Jet Head (ft) 17

Total Pump BHp/basin 19.2
Volume per Decant (gal) 62,500
Average Decant Flow (rpm) 2,083

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2) AAGLOBAL WATER
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Table 4-2 Bioreactor Design Parameters
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Parameter Design Values

Length (ff) 65

Width (ff) 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

Pump Capacity, each (rpm) 695
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4.3.2

A post-equalization basin will be constructed as part of this design. The basin will reduce flow variations to the

downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Post-equalization will also ensure that there are not large variations

in flow for the metering pumps and chlorine analyzers. The equalization process for Phase l is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin will have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the comer of the basin

Post-Equalization

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the filters. The pumps will be added during the first phase and will serve as duty and

redundant units. Phase l Equalization Basin design parameters are summarized in Table 4-3

Table 4-3 Post-Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection.

Conventional tertiary f i l ters, automatic backwash f i l ters, general ly include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing.

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by de-

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs.

4.4.1 Sand Filtration

The secondary effluent will be pumped from the post-equalization basin to the inlet channel of the pulsed-bed

(rapid flow gravity) tertiary filters, A chemical injection point will be provided prior to the flow entering the

filters to allow for coagulant addition to aid the filter process. The flow will enter the filter cells through

proportioning weirs and cascade into the influent distribution trough and onto the filter cell sand through v-notch

weirs. The flow will then be distributed evenly across the sand through the use of splash plates. As the flow

reaches the surface of the filter media, the larger particles within the secondary effluent will be retained on the

media surface. The finer particles enter the spaces between the sand and grains, or the interstices, and will be

trapped. Over time, large particles will cover the filter media surface, thereby increasing the headless and causing

the water level to rise over the media surface.

A diffuser will be part of the pulsed-bed filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle, This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface.

An additional backwash cycle will be used for more thorough media regeneration. Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each filter cell. The unfiltered water is then piped from the backwash troughs to the mudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed,

the regular f i l tration cycle wil l  be resumed. Because the f i l ters wil l  be located downstream of the post-
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Parameter Design Values

Type Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

Filter Cell Length (ft) 16

Filter Cell Width (ft) 4.5

Filter Area per Cell (sf) 72

Total Filter Area (sf) 216

Average Filtration Rate (rpm/sf) 3.2

Firm Filtration Rate (rpm/sf) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) 1.5

Coagulant Addition Yes, prior to inlet channel
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equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak-

hour flow .

Table 4-4 summarizes the design values for the tertiary filtration system. Manufacturer information on the

pulsed-bed filters is included in Appendix B.

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2 UV Disinfection System

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank will include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a max-day peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are summarized in Table 4-5.
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Parameter Value (Phase I)

Influent Turbidity (NTU) SO

Effluent Fecal Coliform (cfu/100 mL) Non-Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity ( Transmittance %) 70

GLO BAL WATER
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Table 4-5 UV Disinfection System Design Parameters

4.5 Aerobic Digestion

Aerobic Digestion will be provided to stabilize the waste activated solids (WAS). Bulletin No. ll recommends a

retention time of 16 to 18 days for stabilization and for purposes of this evaluation, a conservative estimate of 24

days retention of the Average Daily Maximum Month (ADMM) flow of solids production has been applied. The

aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested sludge

pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6

C:\Documents and Settings\McBride\Deskrop\I-IR Design kepon wfl072808.docx
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Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300

No. of Digesters 1

Total Digester Volume (MG) 0.17

Percent VSS 75%

Standard Oxygen Required (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1
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Table 4-6 Aerobic Digester Design Parameters

4.6 Biosolids Dewatering

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal

The solids dewatering design parameters are presented in Table 4-7
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Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

Feed Rate (rPm) 60

Sludge Feed Pump Type Progressive Cavity

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)

Digester Sludge Production (lb/d) 873

Digester Sludge Production (god) 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5

Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

Pump Capacity, each (rpm) 500

Pump Capacity, firm (rpm) 1,000

Pump Capacity, firm (mud) 1.4

Chamber Surface Area, each (ft x ft) 13 x9

Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000
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Table 4-7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non-potable water (NPW) system via a

hydropneumatic tank and the off-site reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below-grade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement

The design parameters for the Tertiary Pump Station are presented in Table 4-8

Table 4-8 Tertiary Pump Station Design Parameters
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Parameter Design Values

Number of Pumps (total) 2

Pump Type Submersible

Pump Capacity, each (rpm) 100

Pump Capacity, firm (rpm) 100

Chamber Surface Area, (ftp) 28

Wetwell Depth (ft) 11

Wetwell Volume (gal) 2300

Parameter Value (Phase 1)

Air Flow Rate (com) 13,800

Average Inlet H2S Concentration (ppm) 10

Peak Inlet H2S Concentration (ppm) 20

Minimum HzS Removal 99% or 0.5 ppm, whichever is greater
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4.8 Drain Manhole Pump Station

A drain manhole pump station will be utilized at the HUC HR WRF to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste flows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9

Table 4-9 Drain Manhole Pump Station Design Parameters

4.9 Odor Control

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage l, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaOH) to remove 70-80% of the hydrogen sulfide (H2S). The air will

then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(NaOCl) and removes the remaining HzS

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control

Table 4-10 Wet Scrubber System Design Parameters
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Treatment Process Unit Odor Control Enclosure Type

Headwords Wet Scrubber CMU Building

Seconds Treatment -- SBR Basins Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertiary Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

Solids Handling Equipment Wet Scrubber CMU Building
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Table 4-11 Odor Control Summary

4 . 1 0 Standby  Chemica l  A ddi t ion  Fac i l i ty

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU

4.11 Standby Power

This facility will utilize a load-shedding plan which will allow essential process equipment to operate using an

800-kW stand~by generator for the 0.5 mud flow

4 . 1 2 G e ne ra l  Cont ro l  Phi los ophy

The plant is to be monitored, controlled, and adjusted through a centralized SCADA system programmed using a

Wonderware software platform. The general control philosophy for the plant, on a unit-by-unit basis, is presented

in the sections which follow

4.12.1 Influent Pump Station

In Phase I, the Influent Pump Station (ITS) will be constructed as a large diameter pre-cast manhole. As Phase II

and Phase III are implemented, a wet well wil l  be constructed to accommodate the additional pumps. The

influent lift station will be part of the collection system and is therefore not a part of this design. However, the

ITS will be monitored and controlled through the plant SCADA system. A more detailed description of the

design intent for the ITS controls is available separate from this report

4 .12 .2  P r imary  Sc re e n ing  and  Gr i t  Re mova l

The combination unit where the screenings and grit wi l l  be removed wil l  come equipped with a package

controller from the manufacturer. In case of a failure of the combination unit an overflow emergency bypass line

with an inline grinder is to be installed. The in-line grinder will be utilized in the event that a bypass of the

combination unit occurs due to a failure or blockage of the unit that trips the high alarm and initiates grinder
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operation. To allow time to avoid any potential channel overflows, a high-high level alarm will be tied into the

ITS to suspend influent pumping until it is overridden by the ITS high-high level alan condition. The following

alarms and indicators, as a minimum, will be tied into the SCADA system:

Indicators - channel level, flow indicator, flow totalizes, equipment run statuses

Alarms - high-level, high-high level, individual equipment faults

4.12.3 Secondary Treatment

The secondary treatment system is comprised of two sequencing batch reactor (SBR) basins and a post-

equalization basin. The specific controls for the system, including cycle timing, motive pumping, blower and

aeration controls, and sludge wasting, are the responsibility of the selected SBR system manufacturer, Siemens

Jet-Tech. A copy of the Jet-Tech control strategy can be found with the manufacturer's information provided

separately from this report. For this design, the control system provided by Siemens Jet Tech will be required to

contain the following indicators and alarms, as a minimum:

Indicators -- SBR pH, SBR DO, SBR ORP, SBR phase, SBR level, decant valves status, blower valves

status, EQ basin level, equipment run statuses

Alarms _- SBR low DO, high level, SBR low level, decant valve close failure, EQ basin high level,

individual equipment faults

4.12.4 Tertiary Treatment

The tertiary filters will be automatic backwash filters that include sand or anthracite media and use water

backwash or air scour for media cleansing. The specific controls for the system are the responsibility of the

system provider and will be contained in a package controller. The following alarms and indicators, as a

minimum, will be tied into the SCADA system:

Indicators - influent flow, influent turbidity, mud-well level, filter level, backwash status, equipment run

statuses

Alarms .-- mud-well high level, filter high level, high level differential, individual equipment faults

4.12.5 UV Disinfection

The UV system for Phase I is comprised of one channel containing 4 banks of ultraviolet bulbs and includes a

fully automated cleaning system. The UV system package controller and power panels will be housed in

weatherproof enclosures located near the reactor units. The specific controls for the system are the responsibility

of the system provider and will be contained in the package controller. The following alarms and indicators, as a

minimum, will be tied into the SCADA system;

Indicators UV channel level, UV bank statuses

• Alarms .- UV channel high level, UV channel low level, UV bank faults
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4.12.6 Aerobic Digestion

The aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested

sludge pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and

returned to the head of the plant via the drain manhole pump station. The following alarms and indicators, as a

minimum, will be tied into the SCADA system:

Indicators .- digester level, equipment run statuses

Alarms - digester high-level, individual equipment faults

4.12.7 Biosolids Dewatering

The solids dewatering centrifuge will be initiated by the operators to produce a dry cake that will pass a Paint

Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine within the solids

handling, and this elevated location will facilitate removal of the cake. The dewatered sludge cake will drop

down a chute into a disposal container below located near an overhead door to allow truck access and dewatered

sludge cake removal. The specific controls for the system, including the centrifuge and polymer subsystems, are

the responsibility of the system provider and will be contained in the package controller. The following alarms

and indicators, as a minimum, will be tied into the SCADA system:

Indicators - centrifuge run status, polymer run status

Alarms - centrifuge equipment faults, polymer equipment faults

4.12.8 Tertiary Pump Station

The tertiary pump station is be located downstream of the UV disinfection channel and will consist of a standard

below-grade wetwell with three vertical turbine pumps connected through a distribution manifold. Butterfly

valves will be installed between the pumps to allow one of the pumps to be used as a redundant unit for each

system and to provide isolation of each pump for maintenance or replacement. The pumps will be controlled on a

rotating lead-lag configuration with manual standby and variable frequency controllers set to maintain a system

pressure range. The pump station will automatically switch off at the clear well low level set point and the

pressure in the system will be maintained by the hydropneumatic tank system. The hydropneurnatic system will

consist of a tank and pneumatic pump system from one system supplier and will be controlled by that supplier's

package control system. The following alarms and indicators, as a minimum, will be tied into the SCADA

system:

Indicators .- flow, system pressure, equipment run status

Alarms - high system pressure, low system pressure, individual equipment faults
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4.12.9 Drain Manhole Pump Station

A drain manhole pump station pumps plant return flows back to the head of the facility, including flows from the

screening/grit combination unit, digester, filters, solids handling, and odor control systems. The drain manhole

pump station is to contain two submersible pumps, one for duty and one for standby. The pump station is to be

controlled on a fill and draw configuration based on a low-level startup and high-level shutdown. The following

alarms and indicators, as a minimum, will be tied into the SCADA system:

Indicators -- level, pressure, equipment run status

Alarms - low-low level, high-high level, high pressure, individual equipment faults
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5.0 PERMITTING

This purpose of this section is to identify the environmental permits that are likely to be required for the HUC NE

Campus I WRF. For a wastewater facility of this size with full solids handling capabilities, an effluent reuse

system, groundwater recharge facilities, and surface discharge, it is anticipated that the following environmental

permits will be required prior to or concurrent with the design

•

Aquifer Protection Permit (APP) -. ADEQ

Reclaimed Water (Reuse) Per nit .- ADEQ

Arizona Pollution Discharge Elimination System (AZPDES) Permit - ADEQ

Underground Storage Facility (USF) Permit .-. ADWR

Water Storage Permit (WSP) - ADWR

Approval to Construct  Permit  -- MCESD

Approval of Construct ion .-  MCESD

Special Use Permit  - -  MCPDD

The last three of these, the construction permits from MCESD and the Special Use zoning permit from MCPDD

(shown in italics), will be design-build team or engineering and hydrogeological consultants under a separate

environmental permitting contract. The following paragraphs provide a breakdown describing the requirements

for each permit

5.1 Aquifer Protection Permit (APP)

According to the Arizona Department of Environmental Quality (ADEQ), you need to obtain an Aquifer

Protection Permit, or APP, if you own or operate a facility that discharges a pollutant either directly to an aquifer

or to the land surface or the vamoose zone (the area between an aquifer and the land surface) in such a manner that

there is a reasonable probability that the pollutant will reach an aquifer. A water reclamation facility, such as the

one planned at HUC NE Campus 1, falls into aNs category

According to ADEQ, the most critical three pieces of information that are needed for an APP Application include

the following

BADCT - The applicant must show that the best available demonstrated control technology (BADCT is

pronounced 'BADCAT') will be used by the facility

The applicant must show that aquifer water quality standards (AWQS) will not be violated in the aquifer

at a point of compliance as a result of discharge from the facility. If the level of a pollutant in the aquifer

already exceeds the AWQS at the time of permit issuance, the aquifer must not be further degraded

The applicant must demonstrate financial and technical capability to complete the project

The HUC NE Campus 1 WRF APP Permit application was first filed in October 2005. Review of the application

by ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007, and by

the ongoing Special Use Permit process which is due to be complete in July 2008. Substantive review of the

C:\Documents and Senings\McBride\D:sktop\HR Design Report rev2072808.docx

2.

3.

1.

Page 5-1



G Lo BAL WATER
RELIABLE . RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2) AA

HUC NE Campus 1 WRF APP application was started in June 2008 and an APP is expected to be issued by April

2009.

5.2 Re c l a i me d Wate r  (Re use )  Pe r mi t

The reuse of the effluent from the wastewater plant for golf course irrigation or aquifer recharge will require an

approved Type 2 Reclaimed Water Permit from ADEQ for direct reuse of Class A+ reclaimed water. To comply

with this requirement, a Notice of Intent will be submitted to ADEQ. The permit application will require the

following information:

O

O

O

Applicant Information

General information

o Name, address, and phone number of applicant contact and compliance contact,

End User/Reuse Site Information:

Location of the reuse site(s) including county, Township, Range, Section, and Latitude and

longitude of the approximate center point for the reuse site(s)

Description of the reuse activity, including type of vegetation being irrigated (turf, trees, shrubs,

alfalfa, etc), and approximate acreage (if applicable).

A map showing the location of the reuse site(s).

A statement from the reclaimed water supplier acknowledging use of reclaimed water under this

NOI.

o A statement that pennittee shall post signs as specified in R18-9-704

Reclaimed Water Information

o Facility information

o Aquifer Protection Permit information

O

O

The reuse permit will be pursued at the end of the construction phase.

5.3 AZPDES Permit

On Dec. 5, 2002, Arizona became one of 45 states with authorization from EPA to operate the National Pollutant

Discharge Elimination System (NPDES) Permit Program (Section 402 of the Clean Water Act) on the state level.

Under the Arizona Pollutant Discharge Elimination System (AZPDES) Permit Program, all facilities that

discharge pollutants from any point source into waters of the United States (navigable waters) are required to

obtain or seek coverage under an AZPDES permit.

To permit discharge to the Hassayampa River, even on an emergency basis, the HUC NE Campus 1 WRF will be

required to have an individual AZPDES permit. According to ADEQ, the permit application must contain, if

applicable, the following information:

Cover page - The name and location of the permittee, discharge locations, and a statement authorizing
the discharge,
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Effluent limitations and other monitoring requirements .. Based on technology-based and water
quality standards, these are the primary mechanism for controlling discharges of pollutants to
receiving waters and characterizing waste streams

Monitoring and reporting requirements - Specifies sample collection and analysis and reporting
results to evaluate wastewater treatment efficiency and determine compliance with permit conditions

Biosolids - For the management of sludge at wastewater plants that treat domestic wastewater

Special conditions - Additional requirements to supplement effluent limitations. Examples include
mixing zones, best management practices, ambient monitoring programs, toxicity evaluations, and
compliance schedules

Standard conditions - Pre-established conditions that apply to all AZPDES permittees and outline the
administrative, legal and procedural requirements of the program

The HUC NE Campus l WRF AZPDES Permit application was first filed in 2006. Review of the application by

ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007. The HUC

NE Campus 1 WRF AZPDES application was issued on June 20, 2008

5 . 4 Unde rg round Sto rag e  Fac i l i t y  (USF)  Pe rmi t

The construction and use of the recharge facilities associated with the HUC NE Campus 1 WRF will require an

approved Underground Storage Facil ity (USF) penni. A USF permit al lows the permit holder to operate a

facility that stores water in the aquifer. The criteria a USF must meet in order to be permitted include

1. The project must be hydrologically feasible

2. The applicant must have financial and technical capability

3. The appl icant has a g r e e d in writing to obtain any required floodplain use permit from the county flood

control district before beginning any construction activities

4. The project may not cause unreasonable harm to land or other water users within the area of impact, and

5. The project will continue to be monitored to ensure storage does not cause the migration of poor quality

water

The HUC NE Campus 1 WRF USF Permit application will be pursued prior to the construction and operation of

recharge facilities

5.5 Water Storage Permit

A Water Storage (WS) Permit allows the permit holder to store water at a USF or GSF. In order to store water

the storer must provide to ADWR evidence of its legal right to the source water proposed for recharge. A contract

for CAP water must be submitted to the Department prior to storing CAP water obtained pursuant to that contract

and water storage must occur at a permitted facility. The permit application will require the following

information

Applicant Information

Storage Facility Information

Consent to Water Storage
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Type of Source Water

Non-Recoverable Water

Permit Duration

Legal Right to Source Water

Agreement to Comply with Groundwater Savings Facility Plan of Operation

The HUC NE Campus 1 WRF WSP application will be filed prior to the construction and operation of recharge

facilities

5 . 6 A pprova l  to  Cons t ruc t/A pprova l  o f  Cons t ruc t ion

An Approval to Construct must be obtained from MCESD before any construction of the WRF can begin. The

Approval to Construct process includes a review of all project documentation including the Design Report and

Design Drawings. When the Approval to Construct is issues, construction of the WRF can begin. When

construction is complete and a start-up plan is developed for the facility, the Approval of Construction process

can be started. In order to obtain the Approval of Construction, MCESD must review and approve the start-up

plan, inspect the facil ity, approve the validation and commissioning of the facil ity, and approve the O&M

Manual. The final step in obtaining the Approval of Construction is the submittal of As-Built Drawings

5 . 7 Spec ia l  Use  Permit

A Special Use Permit is required for all wastewater treatment facilities in Maricopa County. This is a zoning

permit that allows for the construction and operation of industrial activity in an area that has not been previously

zoned for industrial activity. The Special Use Per nit process involves an extensive Citizen Participation Program

that includes notifying adj agent property owners and stakeholders in the area. The review process also includes a

Site Plan review, Narrative Report, Traffic Study, and Drainage Study. The HUC NE Campus 1 WRF Special

Use Permit was approved by the Maricopa County Board of Supervisors on June 4, 2008. The Special Use Permit

is expected ro be issued by July 7, 2008
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6.0 RECLAIMED WATER DISPOSAL

Global Water and all subsidiary companies, including HUC, operate under a Total Water Management concept

This management concept intends to maximize the use of recycled water, thereby conserving potable water

resources. As such, the utilities are investing heavily in recycled water infrastructure. Under this management

approach recycled water is used in the following priority sequence: reuse, recharge, and discharge (if required)

The reclaimed water disposal strategy for the Hassayampa Ranch WRF includes of the following

Direct Reuse at the planned Hassayampa Ranch Golf Course and lakes

Direct Reuse for irrigation of right-of-way landscaping, common areas, and parks in the Hassayampa

Ranch development

Direct reuse sales for construction water, commercial or agricultural uses

Recharge via injection wells on the WRF site

Discharge to the Hassayampa River

6.1 Reuse

Direct reuse is the top priority for the disposal of recycled water produced by the Hassayampa Ranch WRF. The

recycled water is planned to be used for irrigation of the planned Hassayampa Ranch golf course, community

common areas ,  schools ,  parks ,  re s ident i a l  and r ight-of -way  l andscaping ,  and for  the  deve lopment of

recreationaVaesthetic lakes. HUC requires, as part of development agreements, that all serviced communities

maximize the use of reclaimed water throughout their development areas. At this time, specific reuse locations

have not been identified because the Hassayampa Ranch DMP and preliminary plat are not complete

6 . 2 R e c h a r g e

Reuse water will be recharged to the aquifer using injection wells when production exceeds reuse demands

Recharge is an important element of an integrated water approach in the west valley and the addition of Class A+

reclaimed water to the aquifer wil l  improve groundwater quality and help ensure the viabil ity of the water

resources in the area. HUC currently has an APP permit application underway and in the substantive review

phase. The APP permit application includes the construction and use of recharge wells on the WRF site

6 . 3 Dis charge

When the reclaimed water volume exceeds reuse and recharge demands, it will be discharged to the Hassayampa

River through the AZPDES discharge permit. Discharges are expected to occur infrequently and mainly in the

winter months when cold temperatures or continuous rainfall reduce reuse demand or when maintenance is

required on the recharge facility

C:\Documents and Settings\McBride\Desktop\HR Design Report ru/207Z808.docx Page 6-1
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SIEMENS
4/2/2008

HUC NE Campus 1 WRF

OMNIFLO® SEQUENCING BATCH REACTOR

DES¥GN CALCULATIONS Rev, No
PreD. BV

0
KSG

Two Tank SBR

DESIGN PARAMETERS

Influent 8< Effluent Characteristics &n.Qli_§-h...LJnlLs. Metric Units

Peak Instantaneous

COD to SBR

0.50
1.50

MGD average
MGD

1.893 m"3/d
5.678 mA3/d

600
432

mg/I total
mg/I soluble

Effluent COD
not required

993 kg/dCOD removed

Peak sustained COD load

2,189 Ibs./dav

mg/I, for not more than
3 consecutive days

900

BOD to SBR 300
1 ,251

mg/I
lbs,/dav 567 kg/d

Effluent BOD mg/I
mg/I required

BOD removed

TSS to SBR

558 kg/d

10
10

1 ,230 Ibs.Iday

300
1,251

40 %

mi l l
Ibs.lday 567 kg/d

inert TSS fraction

Effluent TSS 10
10
21

mg/I
mg/I required
lbs./dav 9 kg/d

1.

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Influent dissolved solids. TD

Influent NH4-N

500 mg/I

30
125

mg/I
lbs./dav 57 kg/d

Influent TKN 45
188

mg/I
ibs./dav 85 kqld

Effluent NH3-N 1.0
1.0

Effluent Total Nitrogen 8
8

Influent Phosphorus g
36

mg/I
mg/I required
Assumed standard uninhibited nitrification rate
mg/I
mg/I required
Assumed standard uninhibited nitrification rate
mg/I
lbs./dav 16 kg/d

Effluent Phosphorus 2.0 mg/4
not required

Winter Temperature (min.)
Summer Temperature (max

3,000 mg/8 @ TWL

Reactor 81 Process Characteristics

Design MLSS

Hvdr. Retention Time proved 1.58 days 37.8 hours

Aerobic Sludge Age (SRTox
System SRT
Biosolids yield factor

8.5
17.0
0.25
0.54

days min. SRTox
days
QVSS/QCODr/d
QVSS/gBODr/d

Aerobic or Oxic F:M

Svstem F:M
Elevation

0.25
0.13
0.06

1.500

QCOD/QMLSS/d
QBOD/QMLSS/d
QBOD/QMLSS/d
ff. MSL

Average barometric presser 13.91 psi 9 6  P a

PROCESS PARAMETERS

Average COD removed

Maximum COD removed

Minimum SRTa - peak loads

2,189 lbs./day

3,440 lbs./dav

7.3 days

993 kg/d

1 .560 kg/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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D rid Enai Teri a Project Two Tank SBR s O :

Avg biosolids yield, div

Avg net sludge yield (bio+ine =

547 lbs./dav* 248 kqld

1,039
1,156

lbs/d based on CODr*
lbs/d based on BODe*

471 kg/d
524 kg/d

613 kg/d

4,469 kgs

1,491 m"3

Maximum sludge yield

Required aerobic mass

Required aerobic volume

Aerated portion of cycle

Required total SBR volume

1,352 lbs ld based on CODr*

9,853 lbs MLSS

0.39 MG

50.0 %

0.79 MG 2.981 m"3

SBR BASIN DESIGN:

2

1 .4

Number of SBR basins

If Rectangular Basins are used .'

Length/Width Ratio

Length

Width

If Round Tanks are used :

65 ft.

45 ft.

19.81 m

13.72 m

Diameter 61 ft.

18.0 ft.

18.61 m

5.49 mMaximum Water Level

Nominal Bottom Water Leve= 15.1 ft. 4.62 m
**(The minimum hydraulic wafer level is typically well below nominal 8 Wl-)

TWL at Design Average FIo'=

Total Volume in SBR's

Total Retention Time in SBF =

18.0 ft.

0.79 MG

5.49 m

2,981 m"3

37.8
1 .58

hrs.
days

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)



Two Tank SBR 4/2/2008McBride Engineering Project

iv. OXYGEN REQUIREMENT'

First Estimate

lbs. O2/Ib. BOD removed 1.31 kg O2/kg BOD removed

lbs. O2/Ib. TKNoxidized 4.6

lbs. O2/Ib. NO3X denitrified -2.86 60 %

Actual Oxvgen Req'd, AOR

kg O2/kg TKNoxidized

Denote efficiency =

2,017 lbs. O2/day 915 kg/d

Second Estimate

Check AOR estimate against mass balance J
(TKNox may be included in COD, assume not)

AOR : coma CODw .. CODes + 4.6*TKNox .. 2.86*N03Ndn
where :

CODi : influent : 2,502 lbs./dav 1,135 kg/d
CODw = wasted = 657 lbs./dav 298 kg/d

CODes : ff so!ubh= 313 lbs./dav 142 kg/d
TKNox** : oxidized = 140 lbs./dav 63 kg/d
NO3Ndn = denitrified 71 lbs./day 32 kg/d

The oxygen requirement defermfhed by mass balance is:
AOR : 1,973 lbs./dav 895 kg/d

Differences in AOR values calculated is due to assumptions for sludge yield; for
effluent COD & BOD, and for oxidation of NH3-N in the COD analysis, Precise
determination ofAOR requires a detailed plant or pilot study. Use highest
value in lieu of better data. Therefore :

DESlGN AOR : 2,017 lbs. O2/dav 915 kg/d

Convert Process, or Actual Oxygen Requirement (AOR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice :

SOR AOR*Cs
a * (f$Csd - Do) * QA(T-20)

Where:

Cs = DO saturation at Send Conditi
: 9.07*(1+0.4*D/34)

= 10.99 mg/I

Elev. Factor, Fe = 0.94

Cad

where :

Therefore, Cad

= DO saturation at design conditions
: Cst*(Fe+0.4*D/34)
Cat = DO saturation at liquid Temp & 1 sea level
= 8.24 mg/I
= 9.53 mg/!

(*noles values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 4
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Alpha, a = 0.85

D.O., mg/I : 2.0 mg/I

Liquid Temp, T :: 25 °C

Therefore

SWD. D = 18.0 ft

Beta. B : 0.95

Theta. ca : 1.024

Standard Oxvgen Required, SOR 3.285 lbs. O2Iday 1.491 kgld

v. PROCESS DES:GN

CYCLE TIMES

50 °/> of FILL is anoxic

No. of batches/daylSBR

Maximum Fill time

Complete Cvcle time

Fill time at Design Flow

Anoxia Fill time

Aerated Fill

React time

Settle Time

Decant time

Idle time

4.0 p_g[.§§8

3.0 hrs. per basin

6.0 hrs. per basin

3.0 hrs

1.5 hrs

1 .50 hrs

1.50 hrs

0.75 hrs

0.50 hrs

0.25 hrs

50 % of cycle is aerated

VL AERATION SYSTEM DESIGN

Aerator elevation

Nozzle Cant

Avg aerator submergence

Total aeration time

SOR for aeration design

Design gassing rate

Site gassing rate

15.1 ft

3.00 hrs./cycie

12.0 hrs./basin/dav

137 lbs./hr/basin

40.0 SCFM / let

40.9 ICFM / let

62 kg/hr

1.13 m"3/minliet

1.16 m"3lmin/iet

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Two Tank SBR 4/2/2008McBride Engineering Project

B
L

BDM, C = CM
Length, W = Width

1
2
3

Rofarv, positive displacement
Multistage Centrifugal
Variable-vane cerztrifuqal

16 mA3/m

Absorption efficiency

Design air flow

Jets required per basin

Jet headers per basin

Jets per header

22.8 %

579 SCFM

14 Model 40 Jets

1 Tvpe 1
Orientation :

15 Model 40 Jets

B
L

VII. BLOWER DESIGN CALCULATIONS:

Operating blowers 1 per aerating basin

Type of Blowers 1

Total Number of Blowers

Air flow per blower

Inlet losses

Net inlet pressure

Discharge piping losses

Static head + Aerator loss

2 including a spare

579 SCFM

0.3 psig *

13.61 psi (absolute)

0.7 psig *

984 m"3/hr

2.07 Pa 0.02 bar

93.83 Pa 0.94 bar

4.83 Pa 0.05 bar

.4

6.66
6.81
5.57

psig average
psig at Max. W.L.
psig at Min. W.L.

45.89 pa
46.95 Pa
38.43 Pa

0.46 bar
0.47 bar
0.38 bar

Total discharge pressure 7.66
7.81
6.57

psig average
psig maximum
psig minimum

52.78 pa
53.85 Pa
45.32 pa

0.53 bar
0.54 bar
0_45 bar

Design ambient temp. 100
0

°F maximum
°F minimum

38 °C
-18 °C

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHp per blower

663 ICFM average

8.66 psig average

64 % *

28.8 BHp/Blower

18.79 m"3/min

59.68 pa 0.60 bar

21.5 BkW
23.8 kW @ 90% ME

Blower BHp/aerating basin an 28,8 BHp/Basin 21.5 BkW
23.8 kW @ 90% ME

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 6
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am. PUMP DESIGN CALCULATiONS

Number of pumps 1 Der basin

Type of Pumps

Total number of pumps 2

2.746 GPM 173.2 I/sFlow per pump

Required let head

System headless

Total pump head

Assumed pump efficiency 76 %

BHp per pump 19.2 BHp/Pump 14.3 BkW
15.9 kw @ 90%

Total pump BHp/basin 19.2 BHp/Basin 14.3 BkW
15.9 kW@ 90% ME

IX. AERATION SYSTEM SUMMARY

3,285 lbgjdgy 1,493 kg/d

48 BHp

Standard Oxvgen Required

Avg. BHp for 24 hrs

Assume Cost of Power 0.05 $/kW

Max. Annual Cost of Power*= 17,398 $/vr, (assuming 90% motor efficiencies)

actual power draw /s typIcally less Demand ProportIonal aeration Qgocess controldue to

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 7
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Two Tank SBR 4/2/2008McBride Engineering Project

8

62,500
62,500

0.50

Gallons at Design Fly
Gallons Decantable
hrs.

237 m"3
237 m"3

x. DECANTER SIZING:

Cycles per Dav

Volume per decant

Decant time

Average decant flow 2,083 GPM 131.4 I/s

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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SIEMENS
4/2/2008

McBride Engineering Project

AEROBIC DIGESTER AERAT¥ONSYSTEMS

DESIGN CALCULATIONS

24 Day SRT

DIGESTER DESIGN PARAMETERS

E_l1Q@b--Ll,rJit§ Metric Units
Sludge Production Estimate

On a COD Basis
COD removed

Avg biosolids vivid, dX

2.189 lbs/d 995 kg/d

248 kg/d547 lbs/d
Assumes yield

Avg net yield (bio+inerts)

Design sludge production

0.25 g/g

1.039 lbs/d based on CODr

1.156 lbs/dav (bio+inert TSS)

471 kg/d

524 kg/d

On a BOD basis
BOD removed 1.230 lbs./dav 558 kg/d

1.156 lbs/dav

8,500 mill

524 kg/d

26 m"3/d

# sludge/# BOD rem

Avg net yield (bio+inerts)

Waste sludge concentration>

Gravitv Thickened '? (Y or I\

Digester sludge concentrate

Digester sludge production

Elevation

Avg. barometric press

6,933 god

1 .500 ft. MSL

13.91 psi 95.9 Pa

(*notes values assumed by Siemens,  which must  be veri f ied or rev ised by c l ient  or his  des ignated agent)
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II. DIGESTER BASIN DESIGN

Number of digesters

Solids Retention Time 23.8 days SRT

If Rectangular Basins are used
Lerlgfh/width Ratio

Length

Width

19.81 m

If Round Tanks are used
Diameter 11.44 m

Side Water Depth

Total Digester Volume 0.17 MG(Nominal) 626 m'*3

IH. DIGESTER OXYGEN REQUIREMENT

Percent VSS

Liquid Temperature

% VSS reduction, Expected

% VSS reduction, Design

Lbs, 02 / lb. VSS destroyed

39.0 %

39.0 %

Actual Cxvgen Required 480 lbs./day
20 Ibs.lhr

218 kg/d
9.1 kglhr

Convert Process, or Actual Oxygen Requirement (A OR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice

AOR * Cs
a * (f3csd .. DO) * @"(T-20)

Where

Cs :: DO saturation at Stnd Conditi
9.07*(1 +0.4*D/34)

11.20 mg/I where

Csd = DO saturation at design conditions
Cst*(Fe+0.4*D/34)

Cat : DO saturation at liquid Temp & sea level
9.07 mg/I

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Elev. Factor. Fe : 0.94

Alpha, a = 0.75

Dissolved OF = 2.0 mg/I

Liquid Temp, T = 20 °C

Therefore

Therefore. Cad = 10.70

SWD. D :: 20.0 fx

8€t8. 13 : 0.95

Theta. Ra : 1.024

Standard Oxygen Required, SOR 878 lbs./dav 399 kg/d

IV. DIGESTER AERATION AND MIXING SYSTEM DESIGN

19.0 ft

37 lbs./hr/basin

20.0 SCFM /Diffuser

20.5 ICFM /Diffuser

16.6 kg/hr

0.57 m"3lmin/diffuser

0.58 m"3/min/diffuser

Aerator elevation

Nozzle Cant

Aerator submergence

SOR for aeration design

Design gassing rate

Site gassing rate

Absorption efficiency

Diffusers req'd for aeration

Mixing Power required

Add'I diffusers req'd for mini

Diffuser grids per basin

12.8 Diffusers per basin

31 .7 30 scfm/1000 ftp

21 .4 Diffusers per basin

Diffusers per grid

Design air flow

35 Diffusers per basin

700 SCFM per basin 19.8 m"3/min

v. DIGESTER BLOWER DESIGN CALCULATIONS

1Operating blowers per digester

Type of Blower
1
2
3

._
Rotarv, positive displacement
Multistage Centrifugal
Variable-vane centrifugal

Total Number of Blowers 2 including a spare

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Air flow per blower

inlet losses

Blower inlet pressure

Discharge piping losses

Static head + Aerator loss

Blower discharge pressure

Design ambient temp

700

0.3

13.61

0.7

8.33

9.33

SCFM

psig

psi (absolute)

orig

psig average

psig average

19.8 M"3/min

2.1 pa

93.8 Pa

4.8 pa

57.4 pa

64.3 Pa

F maximum
°F minimum

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHD per Blower

0

802 ICFM average

10.56 psig average

64 %

41 .1 BHp/Blower

22.7 m'\3/min

72.8 pa

30.7 BkW
34.1 kW @ 90% ME

Blower BHp/aerating basin 41.1 BHp/Basin 30.7 BkW
34.1 kW @ 90% ME

VI. DIGESTER PUMP DESIGN CALCULATIONS (NOT REQUIRED)

VII. DIGESTER AERAT1ON SYSTEM SUMMARY

399.1 kg/dStandard Oxygen Required 878

Avg. BHp for 24 hrs 41

Assume Cost of Power 0.05

Max. Annual Cost of Power = 14,931

:be/d

BHp

$/kW

$/vr, (assuming 90% motor efficiencies)

Dai iv Usage
34.1 kW
818 kWhrs/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Maricopa Country
Environmental Services

Water and Waste Management Division

1001 N.Ccntrd Ave,,Suite 150
Phoenix, AZ 85004
l 'hone:.(602} S06-6666
Fax: (6u2) Sm-was
TDD: 602 506 6704
ww-w.maxicooa.aov/cnvavc

Date: July 30, 2008
Owner: Hassayampa Utility Company, Inc.

MCESD Project #1 2011645
System an #2 04-37.198

INTERIM
CERTIFICATE OF APPROVAL TQ CONSTRUCT

WITH STIPULATIONS

PROJECT DESCRIPTION: Hassayampa Ranch Water Reclamation Facility (WRF), Campus #1, Phase
1.
Road and east of 348"" Avenue.
of the plant is projected to be 'l0 MGD. The work will be performed by a design-build contractor.

The work includes construction of: an off-site influent lift station (designedly others); a combination
screening/grit removal unit, a bypass grinder, two sequencing batch reactors (SBR) with a total volume of
770,000 gallons, floating decant mechanisms, two 580-cfm bowers, and two 2,750-gpm jet motive
pumps, a 118,000-gallon post-equalization basin with two 700-gpm submersible pumps, three pulsed-bed
sand filters with provisions for coagulant addition; an ultraviolet (UV) disinfection system with a single
channel and four banks of bulbs, and a tertiary pump station with three 500-gpm pumps.

The system will have: a 145,000-gallon aerobic digester with two 40-HP blowers, a centrifuge with 60-
gpm feed rate for solids dewatering, and a 13,800~scfm, 3-stage odor control scrubber that will serve the
headwords, SBR basins, aerobic digester, and solids handling equipment. There will be an 800-kW
emergency generator.

The project will serve approXimately 2,050 acres of land that is predominantly north of Indian School
The Phase 1 project includes a 0.50 MGD WRF. The ultimate capacity

LOCATION : Buckeye, Maricopa County
East of the NEC of Indian School Road and 3315* Avenue
T2N, R5W, Sec 22 '

PROJECT OWNER: Hassayampa Utility Company, inc.
Attn; Jason Beige, P.E.
21410 n. 19"' Avenue. Suite 201
Phoenix, AZ 85027

1.

Pursuant to Maricopa County Environmental Health Code Chapters ll and v. interim approval to construct
the above-described facilities as represented in the approved plan documents on file with the Maricopa
County Environmental Services Department is hereby given subject to the following provisions:

This certif icate is issued based on submission of: An Application for Approval to Construct
prepared by the Owner dated 5/28/08, an Engineering Design Report prepared by Brian McBride,
PE (#33441), dated 7/28108; and final civil plans and design~build concept drawings prepared by
Brian McBride, PE (#33441), dated 7/3/08.

This Interim Certificate of Approval of Construction allows the Owner to perform mass grading and
other site work for the WRF while the contractor completes the detailed design of the facilities. The
detailed design shall conform in all respects to the approved Engineering Design Report and
design~build concept drawings, and it shall be submitted to and approved by the Department prior to
commencing construction of the facilities .

Any change in the approved design that may affect capacity, quality, flow, location or operational
performance of the system shall be submitted to this Department for review, and Department
approval shall be obtained prior to undertaking the work affected by the change.

If the.Owner wishes to commence operations using a vault and haul (V8<H) scheme. it shall submit
an operations plan to the Department for approval prior to the start of V&H. If v&H is approved, the
Owner shall provide the Department with daily records showing the amount of wastewater hauled
from the site, sent on a weekly basis. All vehicles used for vault and haul shall be licensed by the
Department.

4.

2.

3.
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Hassayampa Ranch Water Recycling Eagtpry (WRF), campus #1 , Phase 1
Interim Ceriificatg of Approval to Constru¢t
Page 2 cf 3

#2011645
July 30, 2008

5.

7.

8.

9.

An Operation and Maintenance Manual for the new facilities, prepared in accordance with
Engineering Bulletin #11 and specific to this facility, shall be submitted to and approved by this
Department prior to granting Approval of Construction and startup.

The Owner shall provide the Department with a copy the NotiCe of Intent it has submitted to ADEQ
for a Type 2 or Type 3 Reclaimed Water General Permit and/or a copy of its application for an
Underground Storage Facility Permit/Storage Permit submitted to ADWR prior to the Department
granting a Certificate of Approval of Construction and startup.

A Request for a Certificate of Approval of Construction. together with an Engineer's Certificate of
Completion (including all testing documentation), and a full set of sealed, engineered as-built plans,
shall be submitted to this Department prior to granting Approval of CoNstruction and Startup.

A anal construction inspection of the project shall be scheduled with the Department prior to
granting Approval of Construction and startup.

The facility shall successfully complete a minimum 30-day performance test to demonstrate that all
systems are operating properly and that the facility is meeting all regulatory requirements prior to
the Department granting Approval of Construction and startup. Testing shall be performed for the
parameters, at the locations. and at the frequencies listed below. The test requirements are
general and, with Department approval, they may be modified to suit the layout and processes of
the facility.

30-day Initial Performance Testing

__ -_Sas1!p!lns.l?9!'?!..
Influent l _
WRF [nil ucnt and Effluent

WRF anil went and Effluent

\iJr3.F lnlluent and Effluent

Influent and Effluent

Influent

Metered Value

Discrete or composite

. Ut Discrete or composite

Discrete or composite

Discrete

Discrete

I

I
I

I

Each SBR

Each SBR

Each SBR

Each SBR

All Pumped Locations

Discrete

I Discrete

discrete

I Discrete

' Total Gallons Pumped

i

.......!tvam°4¢r"..."-":I •
| Flow (gal/day) '
| Bon, (1118/1) I

COD (mg/I)
TSS (mg/I)

RH .. .:

Temperature (°<:) l .:.
_ Dissolved Oxygen (mg/I) _

: Serrleability ..:

c MLSS, (m8/1)

mass (mg*'\)

WAS Flow (gal/day)

WRFEffluent Continuous

_ 01 : sampling. Framer _:
a Daily Total °

Weekly

Weekly

» » . w¢l,
Daily

Daily

Per Aquifer Protection Permit

Per Aquifer Prptecrion Permit .

i Daily

_ _ . Daily 4

_ - Daily _ _-

I Wed:Iy___.__ .____.

:_Pu_Wu4nM _

R£pol'lthGDdly
Average and 2
MaMmumVdue .I

I

x .

m-buicy (NTU)

Fecal Count (MPN/100 ml)

Total Nitrate (mg/I)

WRF Effluent

WRF Infhlent and Effluent

10.

11.

12.

6.

13.

A Grade 4 daily on-site wastewater treatment operator, certified by the Arizona Department of
Environmental Quality, shall oversee the efficient operation and maintenance of the facilities. The
Chief Operator or Superintendent in direct responsible charge in the absence of the Chief Operator
shall be certified at a grade no lower than one grade below the grade of the facility.

The wastewater treatment plant shall comply with all applicable sampling and reporting
requirements.

The Owner or operator shall make such tests and keep such records as are necessary to assure
efficient operation of the treatment works. Records of plant operation shell be transmitted to the
Department monthly on forms approved by the Department.

Representative(s) of MCESD shall be allowed access to the site to conduct inspections of the
treatment plant during reasonable hours.

1
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Hassayampa Ranch Water Recycling Factory (WRF), Campus #1, Phase 1
Interim Certificate of Approval to Construct
Page 3 of 3

#2011645
July 30, 2008

14. MCESD reserves the r ight to modify the Approval of Construct ion pursuant to future state
regulations.

15.

16.

17.

18.

19.

20.

A signed copy of the applicable discharge permits (APP, AZPDES, Reuse, Underground Water
Storage, Air Quality) shall be submitted prior to the Department granting Approval of Construction
and Startup.

Any reclaimed water or recharge system supplied by this plant shalt be submitted to the Department
for a separate Certificate of Approval to Construct and Certificate of Approval of Construction.

No connection shall exist between potable and non-potable water.

Provide appropriate Signage and a hose rack for all hose bibb connections (both potable and non-
potable).

By the time the average daily flow in the maximum month (ADMM) flow to the WRF reaches
seventy percent (70%) of the facility's rated capacity (i.e. either 0.35 MGD: 875 lb/day BOD: or 1750
lbs/day coo), the Owner shall have initiated planning and design of the next expansion of the
facility.

By the time the ADMM flow to the WRF reaches eighty percent (80%) of the facility's rated capacity
(i.e. either 0.40 MGD, 1,000 Tb/day Boo, or 2,000 lbs/day COD), the Owner shall have initiated
construction of the next expansion of the facility.

If construction has not commenced within one year of the plan approval date, or if there is a halt in
construction of more than one year, or if construction is not completed within three years, this certificate
will expire.

WATER AND WASTE MANAGEMENT DIVISION

,<:@,m€ /2£. 41
BY
Dale G. Bodiya, PE, manager
Water I Wastewater Treatment Program

Plan Approval Date: Julv 30. 2008

cc: Brian McBride, PE, McBride Engineering Solutions, 6100 w. Gila Springs Place. Suite 7
Chandler, AZ 85226

Kevin Chadwick, PE, Manager, MCESD Water and Waste Management Division
Utilities Division - Engineering Section, Arizona Corporation Commission

1200 W. Washington Street, Phoenix, AZ 85007-2996
MCESD file


